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ABSTRACT
ASSESSMENT OF GAMBLING AND CO-OCCURRING MENTAL AND
BEHAVIORAL HEALTH DISORDERS: IMPLICATIONS FOR PUBLIC HEALTH

SEPTEMBER 2016

NENE C. OKUNNA, B.Sc. NNAMDI AZIKIWE UNIVERSITY, AWKA
M.P.H., UNIVERSITY OF MASSACHUSETTS AMHERST
M.P.P.A., UNIVERSITY OF MASSACHUSETTS AMHERST
Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor Rosa Rodriguez-Monguio

Gambling is a very popular form of entertainment and socialization in the US and is
generally considered a safe form of recreational activity. There is some evidence of
associations between positive health outcomes, as well as poor behavioral and mental
health conditions with gambling. However, the relationship between recreational
gambling and risk health behaviors has been under researched and thus poorly
understood. The 2011 Massachusetts Expanded Gaming Act provides the impetus to
understand gambling related problems prior to the introduction of new gambling
opportunities. The objectives of the study are twofold: (1) examine associations between
recreational gambling and, behavioral and mental health disorders, (2) provide a
description of health care services used and costs associated with pathological gambling
and co-occurring substance use and mental health disorders. Study data was derived from
the 2008 and 2013 Massachusetts Behavioral Risk Factor Surveillance System (BRFSS)
vii

as well as the All Payers Claim Data from 2009 to 2013. This study finds significant
associations between recreational gambling and co-occurring behavioral and mental
health conditions which include nicotine use, alcohol abuse and poor mental health status.
These findings persist with increasing risk when gambling is dissected by frequency
which suggests that the overall assessment of gambling participation tends to obscure
related health risks. Further, individuals with pathological gambling are important
consumers of health care; they utilize a variety of use a variety of health care services and
health care institutions. Approximately $1.9 million (in 2013 dollars) was spent from
2009 –June 30, 2013 on patients with pathological gambling and co-occurring substance
abuse and mental health disorders. Total average expenditure was estimated at $491.0 (in
2013 dollars). Study findings provide critical baseline information on the risk factors of
co-occurring conditions associated with recreational gambling as well as health care
utilization patterns and costs associated with pathological gambling prior to gambling
expansion in Massachusetts. These findings have significant public health implications
for the need for increased surveillance of gambling related problems.
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INTRODUCTION
Gambling is an important form of recreational activity in the United States.
Approximately, 80% of the population aged 18 or older has engaged in some form of gambling
in their lifetime (Welte et al., 2014). Recreational gambling is associated with improved health
outcomes such as stress reduction, increased pleasure, and better physical health (Lee et al.,
2013; Desai et al., 2007; Morasco et al., 2006; Desai et al., 2004).
Gambling is classified into three forms: Strategic gambling (games of skill), non-strategic
gambling (games of chance), and machine gambling (Potenza et al., 2006; Ledgerwood and
Petry, 2006; Potenza et al., 2000). Strategic gambling includes track/off track, card rooms,
private games, sport games, roulette, dice, games of skill, and video poker. Non-strategic forms
of gambling include lottery, bingo, keno, pull-tab, and slot machines. Last, machine gambling
includes slot parlors, internet gambling, and electronic games (Yip et al., 2011; Barry et al.,
2007; Desai et al., 2004). Lottery is the most common form of gambling (LaPlante et al., 2010;
Welte et al., 2002).
Gamblers differ in their gambling preferences, frequency and time spent gambling,
number of gambling activities, as well as in socio-demographic characteristics (Hing et al., 2012;
Rodgers et al., 2008). Men tend to gamble more frequently than women, and prefer strategic
forms of gambling while women who prefer non-strategic forms (Philips et al., 2013; Potenza et
al., 2006). The prevalence of gambling is higher among Native Americans (83%), non-Hispanic
whites (77%) and Hispanics (76%) compared to Blacks (67%) and Asians (66%) (Welte et al.
2011). Further, gambling prevalence rates tend to increase with education attainment and
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income level but is lowest at the highest socio-economic levels (Parhami et al., 2014; Franco et
al., 2011; Liu et al., 2009; Pietrzak et al., 2007; Potenza et al., 2006).
While most people gamble without developing any serious associated problems, an
estimated 0.6% to 6.4% of gamblers develop excessive gambling disorders (Stucki and RihsMiddell, 2007). The implication is that approximately 95% of recreational gamblers do not have
gambling related problems (Shaffer & Korn, 2002). Recreationally gambling is usually
considered “safe” “low risk” or “responsible” gambling and often described as gambling levels
below the threshold of gambling disorders (Thomas et al., 2011; Currie et al., 2006; Potenza et
al., 2006). However, there is increasing evidence of associated mental and behavioral disorders
associated with recreational gambling (Parhami et al., 2014; Liu et al., 2009; Pantalon et al.
2008; Pietrzak et al., 2007; Morasco et al, 2006; Potenza et al. 2006).
Further, gamblers who do develop serious gambling related problems have a persistent
and recurring maladaptive gambling behavior previously known as pathological gambling.
Pathological gambling is characterized by the repeated failure to resist the impulses to leading to
clinically significant impairment or distress (APA, 2013). National population-based studies
estimate the prevalence of pathological gambling between 0.6% to 1.9% (Kessler et al., 2008;
Shaffer and Hall, 2001; Welte et al., 2001). Risk factors associated with pathological gambling
include gender, age, ethnicity, income, frequency of gambling participation, number and types of
gambling activity (el-Guebaly et al., 2006; Welte et al., 2004; Welte et al., 2002).
In spite the increasing popularity of gambling, very few studies have explored
associations between recreational gambling and the risk of behavioral and mental health
disorders. Most of the literature has focused on the prevalence of co-occurring conditions
associated with pathological gambling (Momper et al., 2010, Kessler et al., 2008; Welte et al.,
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2001). Studies show a prevalence of alcohol use disorders, drug dependence, nicotine
dependence, depression and mood disorders, anxiety disorders among pathological gamblers
(Lorains et al., 2011; Kessler et al., 2008; Petry and Oncken, 2002; Welte et al., 2001).
Further, there is a dearth of literature of the patterns of health care utilization and its
associated costs among pathological gamblers. Yet studies have shown that pathological
gamblers are more likely to have been treated in an ER, have higher rates of medical utilization
and experienced an injury that impaired daily functioning (Morasco et al, 2006). Also, there is
evidence, albeit contradictory of increases in gambling related problems with increased
opportunity and proximity (Sevigny et al, 2008; Abbott and Volberg, 2000).
The introduction of new forms of recreational gambling usually coincide with increases
in gambling participation, as well as the prevalence of gambling problems (Williams et al.,
2012). The Massachusetts Expanded Gaming Act implemented in 2011 creates new gambling
opportunities in the state with three casinos and one slot parlor. Given the lack of lack of baseline
epidemiologic data prior to the expansion of gambling opportunities in many jurisdictions, this
provides the rare opportunity to evaluate assess the public health impact of the introduction of
new forms of gambling on public health, particularly associations with risk behaviors.
The goal of this three paper dissertation is to provide a relatively true baseline study of
associations between recreational gambling participation, and co-occurring behavioral and
mental health disorders among recreational gamblers in Massachusetts, as well as estimate
utilization and costs of health care services among pathological gamblers, prior to expansion. In
chapter I, we assessed risk factors correlated with recreational gambling as well as the
prevalence of associated co-occurring behavioral and mental health disorders. Chapter II further
explores the behavioral and mental health risk factors of recreational gambling based on
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gambling frequency. In chapter III, we examined health care utilization and cost of care for
pathological gambling and co-occurring substance abuse and mental health disorders in
Massachusetts from 2009-2013.
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CHAPTER 1
AN EVALUATION OF SUBSTANCE ABUSE, MENTAL HEALTH DISORDERS, AND
GAMBLING CORRELATIONS: AN OPPORTUNITY FOR EARLY PUBLIC HEALTH
INTERVENTIONS
Abstract
This study uniquely evaluates the prevalence of recreational gambling, and co-occurring
conditions prior to gambling expansion in Massachusetts (MA), and assesses associations
between gambling and co-occurring behavioral, and mental health disorders. Data are derived
from the 2008 MA Behavioral Risk Factor Surveillance System. Logistic regression models to
obtain multivariate adjusted odds ratios (ORs) for factors associated with gambling are
performed. Prevalence of recreational gambling in MA is 40.2 % (95 % CI 38.2– 42.1).
Gamblers are more likely to be obese (OR 1.3, 95%CI 1.0–1.7; p<0.05), smoke heavily (OR 2.2,
95%CI 1.1–4.6; p<0.05), use alcohol (OR 1.3, 95%CI 1.0–1.6; p<0.05), and prescription drugs
(OR 1.3, 95%CI 1.1–1.6; p<0.05). Gamblers are also more likely to self report their health status
as good compared to excellent (OR 1.3, 95%CI 1.0–1.7; p<0.05), and to have 14 or less days of
poor mental health (OR 1.4; 95%CI 1.1–1.9; p<0.01). Recreational gambling is significantly
associated with obesity, alcohol consumption, heavy smoking, prescription drug use, and poor
mental health. Early public health interventions before gambling expansion are of critical
importance.
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Keywords: Substance abuse, Prescription drug misuse, Mental health disorders, Behavioral
health, Gambling, Health disparities

Introduction
Gambling is a common recreational activity, reaching near ubiquity in the United States
(US). The opportunities to gamble have increased exponentially in recent decades (Welte et al.
2014). In the early 70s, casino gambling was only available in Nevada and 13 other states offered
lottery gambling (Platz and Millar 2001). Today, all states but Utah and Hawaii have legalized
some form of gambling activities (National Conference of State Legislatures 2012). Estimates
show that approximately 80 % of the adult population in the US has engaged in some form of
gambling in their lifetime (Welte et al. 2014; Gerstein et al. 1999).
In spite of the increasing opportunities for gambling, the health behaviors and conditions
of gamblers are relatively poorly understood. In addition, the majority of gambling research
focuses on the associations between problem gambling and comorbid disorders, but there is
limited research on similar correlations among recreational gamblers (Barry et al. 2011; Kessler
et al. 2008; Petry 2007; Welte et al. 2001; Volberg 1996).
Gambling Across Socio-demographic Status
Significant socio-demographic disparities exist among recreational gamblers. Males
gamble more frequently than females (Potenza et al. 2006; Gerstein et al. 1999). Gambling
usually begins in the adolescence and increases with age, peaks among young adults (aged 22–
30 years) and declines among older adults (61 and older) (Welte et al. 2011; Jacobs 2000). In the
US, the prevalence of recreational gambling is higher among Native Americans (83 %), nonHispanic whites (77 %) and Hispanics (76 %) compared to Blacks (67 %), and Asians (66 %)
6

(Welte et al. 2011). Recreational gambling also varies by income level; prevalence rates increase
with education and income level (Parhami et al. 2014; Pietrzak et al. 2007), but gambling
frequency is lowest among gamblers at the highest socio-economic status (Welte et al. 2014).
Likewise, recreational gambling increases with educational attainment (Parhami et al. 2014;
Franco et al. 2011; Potenza et al. 2006). There are also variations in the prevalence of
recreational gambling with marital status and employment status; prevalence is highest among
married/co-habiting gamblers and those employed full time (Parhami et al. 2014; Desai et al.
2006; Potenza et al. 2006).

Recreational Gambling and Associated Substance Use Disorders
Recreational gambling is associated with alcohol abuse, nicotine dependence, and drug
use (Parhami et al. 2014; Franco et al. 2011; Griffiths et al. 2011; Liu et al. 2009; Pietrzak et al.
2007; Desai et al. 2006). Recreational gamblers are 1.3 times more likely to report having an
alcohol-related disorder (OR 1.31; 95%CI 1.20–1.45; p≤0.001), and 1.2 times more likely to
have a nicotine dependence disorder (OR 1.20; 95%CI 1.11–1.30; p≤0.001) compared to
nongamblers (Parhami et al. 2014).
Recreational gambling is also associated with the use of substances (e.g., marijuana),
illicit drugs (e.g., cocaine, and heroin), and misuse of prescription drugs (e.g., painkillers,
tranquilizers, sleeping pills) (Liu et al. 2009; Pantalon et al. 2008; Potenza et al. 2006). The
prevalence of self- reported drug use for five or more days is higher among recreational gamblers
compared to non-gamblers (5.1 and 2.4 %, respectively) (Gerstein et al. 1999).

Gambling Related Co-occurring Physical and Mental Health Disorders
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Recreational gambling is associated with both positive (Desai et al. 2004, 2007; Potenza
et al. 2006; Barry et al. 2007; Parhami et al. 2014) and negative (Morasco et al. 2006; Pietrzak et
al. 2007; Desai and Potenza 2008; el-Guebaly et al. 2006;) health effects. Older recreational
gamblers (aged ≥65) are more likely to report having good or excellent subjective general health,
compared to non-gamblers (OR 2.49; 95%CI 1.46–4.25; p≤0.001), (Desai et al. 2004). Older
recreational gamblers are also more likely to self-report better subjective physical (OR= 1.10;
p<0.001) and mental (OR=1.10, p<0.003) health status compared to non-gamblers (Desai et al.
2007).

Conversely, prior research also shows that recreational gamblers have self-reported lower
scores on physical (78 % vs. 68.1; p<0.001) and mental health outcomes (73 vs. 67.5 %;
p<0.001), compared to non-gamblers (Morasco et al. 2006). Recreational gamblers are more
likely to have a medical diagnosis of a mood disorder (OR 1.3; 95%CI 1.06–1.49), a personality
disorder (OR 1.6; 95%CI 1.28–1.91); and an anxiety disorder (OR 1.4; 95%CI 1.23–1.69)
compared to non-gamblers (Pietrzak et al. 2007). Male recreational gamblers are more likely to
have an antisocial personality disorder (OR 1.93; p<0.001), a schizoid disorder (OR 1.56;
p<0.001), paranoia (OR1.46; p<0.01), a histrionic personality disorder (OR 1.45; p<0.05), and an
obsessive compulsive disorder (OR 1.37; p<0.001) compared to male non-gamblers or low
frequency gamblers (i.e., gamble no more than 5 times in a year) (Desai and Potenza 2008).
Likewise, female recreational gamblers are more likely to have an antisocial personality disorder
(OR 2.00; p<0.001), an obsessive-compulsive (OR 1.43; p<0.001), and a paranoid disorder (OR
1.41; p<0.001) compared to female non-gamblers (Desai and Potenza 2008).
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Given the dearth of literature on the subject and the contradictory and inconclusive
evidence, there is a need to further explore the associations between recreational gambling and
simultaneous co-occurrence of other behavioral and mental health conditions. The recent
legislation (2011) to expand gambling in MA) provides the unique opportunity to explore this
relationship prior to gambling expansion in the state. New forms of gambling will become
available in MA in the immediate future with the addition of three casinos and one slot parlor in
the state. Further, as gambling opportunities continue to expand across the nation, there is the
need to better understand the relationship between recreational gambling and co-occurring
conditions. Hence, this study evaluates disparities in the prevalence of gambling, behavioral and
mental health conditions prior to the expansion of gambling opportunities in Massachusetts and
assesses correlations between gambling and co-occurring behavioral and mental health disorders.
Data and Methods
Study data are derived from the 2008 MA Behavioral Risk Factor Surveillance System
(BRFSS). The BRFSS is a national health survey representative of the state’s population.
Gambling participation is defined in the 2008 survey as: In the last 12 months, have you gambled
or played games of chance for money.
Risk factors associated with gambling include lifestyle behaviors (i.e., smoking, drinking,
overweight/obesity, and use of drugs), and health risk behaviors (i.e., driving after drinking too
much, and seatbelt use). Tobacco use is defined as smoking at least 100 cigarettes in lifetime and
currently smoking tobacco. Heavy smoking is defined as smoking 20 or more cigarettes per day.
Likewise, drinking is defined as having at least one alcohol drink during the past 30 days. Heavy
drinking is defined as 60 or more alcoholic drinks in the past month for men and 30 or more for
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women, and binge drinking is defined as having 5 or more alcohol drinks at one time at least
once in the past 30 days for both genders.
Risk factors associated with gambling also include health risk behaviors such as past
month driving after drinking too much and seatbelt use. Driving under the influence of alcohol is
measured by the number of times in the past 30 days the respondent has driven when they have
had too much to drink. Frequency of seat belt use while driving is assessed on a five point scale
from always, nearly always, sometimes, seldom or never.
Physical health related measures include self-reported overall health status, and number
of days in the past 30 days in which physical health was not good. Respondents are also asked
whether a doctor or other health care professional ever prescribed tranquilizers, pain killers,
stimulants, or sedatives to treat a medical, psychological, or behavioral problem. Respondents are
considered to misuse prescription drugs if they used prescription drugs (e.g., painkillers,
tranquilizers, stimulants or barbiturates) six or more times in their lifetime for non-medical
purposes. Likewise, respondents are considered to use illicit drugs if they used marijuana or
hashish, cocaine or crack, hallucinogens such as LSD, inhalants or heroin six or more times in
their lifetime for nonmedical purposes. Non-medical purposes is defined as using it to get high,
see what the effects are like, or use with friends.
Last, mental health status related measures include a self-reported measure of number of
days in the past 30 days when mental health, including stress, depression, and problems with
emotions, were deemed not good and whether the respondent has a lifetime diagnosis of anxiety
or depression. Respondents are also asked whether a doctor or other health care professional ever
told you that you had an anxiety disorder including acute stress disorder, anxiety, generalized
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anxiety disorder, obsessive-compulsive disorder, panic disorder, phobia, posttraumatic stress
disorder, or social anxiety disorder. Likewise, respondents were asked whether a doctor or other
health care professional ever told you that you had a depressive disorder including depression,
major depression, dysthymia, or minor depression.
Univariate and multivariate analyses, prevalence estimates, and 95 % confidence
intervals (CI) were performed to examine individual socio-demographic factors, self-reported
health status, co-occurring behavioral health conditions, and mental health disorders. Bivariate
analyses using contingency tables were performed to determine whether there are differences
between those that gambled in the past year and those that did not gamble stratified by
demographic characteristics of the respondent, health status, and lifestyle behaviors. A twosample t-test analysis was also conducted to assess statistical significance between overlapping
intervals.
A multivariate logistic regression model was also performed to assess the relationship
between gambling participation and physical and mental health status, and health risk behaviors,
adjusting for socio-demographic characteristics of the respondent. Given the likely associations
with weight gain, analysis excludes 46 pregnant women at the time the survey was conducted.
Logistic regression analyses computed adjusted Wald F values, OR and 95%CI associations of
all variables of interest to account for differences of the complex sample design and weighting.
For analysis purposes, some study variables were combined and re-categorized to increase
sample size. Statistical analyses were performed using STATA (StataCorp. 2013. Stat Statistical
Software. Release 13. College Station, TX, USA). The University of Massachusetts Institutional
Review Board granted study approval.
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Results
In 2008, 20,559 MA residents, representative of 4,990,935 adults in the state, completed
the BRFSS survey. The gambling module was administered to one third of all BRFSS
respondents, randomly selected, which constituted 6107 respondents. The final study sample
included 6062 respondents, representing 4.4 million adults in MA.
Overall, 40.2 % (95 % CI 38.2–42.1) of respondents gambled in the past year. There are
statistically significant differences by socio-demographic groups (Table 1). In 2008, 45.0 %
(95%CI 41.9–48.2; p<0.001) of males and 35.8 % (95%CI 33.5–38.1; p<0.001) of females
gambled in the previous year. Within age groups, 44.3 % (95%CI 43.0–55.0; p<0.05) of
respondents aged 18–24 years old gambled in the past year. Almost 42 % of White Non-Hispanic
respondents gambled. A higher percentage 60.4 % (95%CI 49.8–70.1; p<0.001) of respondents
were members of unmarried couples. Gambling prevalence among respondents with 1 to 3 years
of college education was 46.9 % (95%CI 42.9–50.9; p<0.001) and 43.7 % (95%CI 41.1–46.4;
p<0.001) among respondents employed for wages. Gambling prevalence rate was 48.3 %
(95%CI 43.4–53.2; p<0.001) among respondents with an annual household income between
$50,000 and $75,000. Overall, 51.3 % and 45.3 % of residents in Plymouth and Bristol counties
respectively gambled.
Significant differences also exist by physical, behavioral, and mental health status (Table
2). In 2008, 35.6 % (95%CI 31.9–39.3; p<0.05) of survey respondents that self-reported an
excellent health status gambled. In addition, 43.3 % (95%CI 39.9–46.6; p<0.05) of respondents
that reported zero days that their physical health was not good during the past 30 days gambled.
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Compared to non-smokers, a higher percentage of respondents that smoked at least 100
cigarettes in their lifetime and are currently smokers 50.6 % (95%CI 45.4–55.7; p<0.001), and a
higher percentage of respondents that are heavy smokers 66.4 % (95%CI 50.8–79.1; p<0.01)
gambled in the past year. In addition, 54.1 % (95 % CI 48.8–59.2; p<0.0001) of binge drinkers
and 48.2 % (95 % CI 40.3–56.1; p<0.5) of heavy drinkers gambled in the past year.
There are also statistically significant differences in gambling behavior among
respondents that use both prescription and illicit drugs. Overall, 44.3 % (95 % CI 41.6–47.0;
p<0.001) of survey respondents that have been prescribed tranquilizers, pain killers, stimulants,
or sedatives, 46.4 % (95 % CI 39.8–53.2; p<0.001) of respondents who use prescription drugs for
non-medical purposes, and 47.3 % (95 % CI 43.3–51.3; p<0.001) of respondents who use illicit
drugs including cocaine or crack, hallucinogens such as LSD, inhalants, or heroin gambled in the
past year. Furthermore, 49.8 % (95%CI 45.2–54.3; p<0.001) of respondents that did not always
use the seat belt when driving gambled in the past year. Last, 35.7 % (95%CI 32.6–38.8; p<0.01)
of respondents that self-reported normal weight gambled in the past year.
There are not statistically significant differences in gambling prevalence among
respondents with a lifetime diagnosis of anxiety disorders or diagnosis of depression; whereas,
46.9 % (95%CI 41.4–52.5 p=0.05) of respondents who self-reported that their mental health
status for 14 days or less in the past thirty days was not good, gambled in the past year.
Regression analysis evidences significant associations between gambling and physical
and mental health, and behavioral health (Table 3). Past year gamblers are 1.3 times more likely
to self-report their health status as good compared to excellent (p<0.05), and 1.5 times more
likely to self-report having 14 or less poor mental health days in the past 30 days, compared to
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good mental health status (p<0.05). Gamblers are also 1.3 times more likely to use prescription
drugs (p<0.01), 1.3 times more likely to drink alcohol (p<0.05), and 2.2 times more likely to
smoke 20 or more cigarettes per day (p<0.05). Last, gamblers are 1.3 times more likely to be
obese compared to normal weight (p<0.05).
Discussion
Research on the behavioral health disorders and co-occurring conditions associated with
recreational gambling is scarce. While the high prevalence of mental disorders among problem
gamblers is well established (Kessler et al. 2008), few studies have assessed the correlations
between mental health disorders and gambling as a recreational activity (Desai et al. 2004).
The increasing availability and accessibility of gambling opportunities and the
development of new forms of gambling is associated with an increased risk of mental health
disorders and other co-occurring conditions (Welte et al. 2004; Volberg 2004). An examination
of the gambling climate and an assessment of population groups at risk prior to the expansion of
gambling provide a unique opportunity to forecast population needs, and to provide continued
surveillance of the prevalence of gambling and co-occurring conditions in order to plan for
effective public health interventions. This study identifies behavioral risk factors and mental
health disorders associated with recreational gambling. To the best of our knowledge, this is the
first population-based study to assess the prevalence of gambling in MA and co-occurring
conditions prior to gambling expansion in the state using a state representative sample.
In line with prior research, study findings evidence significant socio-economic disparities
in the prevalence of gambling. Gambling prevalence is higher among males than females,
decreases with middle age (i.e., 45 years and older) and increases with educational attainment,
14

and household income. Furthermore, significant disparities exist in gambling prevalence rates
among state counties. Gambling prevalence is higher among residents in Plymouth and Bristol
counties. Residents in these counties have increased access to gambling opportunities due to their
geographic proximity to the tribal casinos in Connecticut and to the Twin River slot parlor in
Rhode Island. County level analyses are important due to an increasing need by local health
departments for county-specific information to monitor gambling prevalence rates, identify
population groups at risk, and plan human and technological resources potentially needed in the
hosting and surrounding casino communities to provide adequate healthcare services and
psychological support.
Increased geographic accessibility to gambling venues is likely to increase gambling
prevalence as well as gambling-related problems (Thomas et al. 2011; Pearce et al. 2008; Clarke
et al. 2006; Welte et al. 2004). The three new casinos will be located in Springfield (Hampden
county), Plainville (Norfolk county) and Everett (Middlesex county). Hampden county already
has one of the highest gambling prevalence rates while both Norfolk and Middlesex counties are
in close proximity to the new gambling sites. This may have important public health implications
particularly for local public health assessment and planning purposes.
Gambling may occur concurrently with other health behaviors and conditions, which can
exacerbate, or be exacerbated by gambling related behaviors (Welte et al. 2001). Study findings
evidence that recreational gamblers are significantly more likely to drink alcohol, use illicit
drugs, and smoke heavily compared to non-gamblers. Recreational gamblers are also more likely
to use prescription drugs compared to non-gamblers. Substance use may be a way of coping with
depression and/or anxiety caused by gambling behaviors, and conversely, drug and alcohol
consumption may trigger gambling desire. Further, excessive alcohol consumption may
15

exacerbate mental health disorders such as depression and anxiety (Castaneda et al. 1996). Thus,
there is a risk that the interaction between gambling and substance use and other behavioral
health conditions may increase the risk for gambling related disorders.
Prior studies evidenced an increase in the prevalence of drug use with gambling severity
(Momper et al. 2010; Pietrzak et al. 2007; el-Guebaly et al. 2006; Potenza et al. 2006).
Nevertheless, prior studies did not differentiate between illicit drugs and prescription drugs use
(Potenza et al. 2006; Pietrzak et al. 2007). This study finding suggests that both substance use
and prescription drug misuse may be stronger risk factors for problem gambling rather than
recreational gambling. Study findings are based on self-reported measures and thus, substance
use may be underreported due to stigma associated with drug use. Further research is needed to
better understand correlations between substance use, prescription drug misuse, and recreational
gambling.
Study findings of great public health significance reveal a positive association between
gambling and health risk behaviors such as driving under the influence of alcohol and frequency
of seat belt use. Prior research shows that there is a positive association between problem
gambling and high-risk driving behaviors among college students (Stuhldreher et al. 2007).
Studies also evidence a higher prevalence of disordered gambling among repeat driving under
the influence offenders (LaPlante et al. 2008; Shaffer et al. 2007). This study further confirms
these associations; a higher proportion of risky drivers (report not using seat belt always when
driving) engage in gambling than drivers who always use seat belt.
Study findings corroborate prior research regarding a significant negative association
between self-reported mental health status and gambling (Morasco et al. 2006; Pietrzak et al.
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2007; Desai and Potenza 2008). Study results may be suggestive of underlying mental health
problems in the population. Gambling may provide a distraction or means of escape for
individuals with emotional and mental distress, increasing their likelihood to gamble. Some
individuals may gamble to deal with stress, anxiety or depression (Holdsworth et al. 2012).
Nevertheless, greater gambling involvement may exacerbate the risk for mental health disorders
especially as wagering increases to recover losses. Thus, problem gambling, rather than
recreational gambling, may be a risk factor for mental health disorders (Parhami et al. 2014; elGuebaly et al. 2006). Further research is needed to disentangle the relationship between mental
health disorders and gambling behaviors.
Furthermore, it is critically important to recognize early warning signs of mental distress,
and screen individuals at risk to prevent early symptoms from evolving into more serious illness.
Thus, study findings present a unique opportunity for early public health interventions and
prevention efforts before gambling expansion in the state, and confirm the importance of primary
care surveillance and screening for gambling symptoms. Study findings also have important
implications for treatment and suggest that providers need to be knowledgeable about addressing
health disparities and gambling related co-occurring disorders.
Last, study findings may guide planning future health care treatment provision and
workforce composition needs. These findings may also enable policy makers and health
professionals to design specifically targeted public health policies aimed at minimizing
associated risks of gambling and co-occurring behavioral health addictions and reduce the excess
burden among socio-demographic groups.
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Limitations
Study results must be considered with a few caveats in mind. Limitations of the BRFSS
sampling and survey methodology are discussed elsewhere. Measures used in this study are
subject to the limitations of self-reported nature of sensitive data (i.e., recall bias on the part of
the survey participants). Also, procedural elements such as the wording of the gambling question
may have influenced participants’ responses and biased study results (Williams and Volberg
2010). Gambling questions which include frequency and expenditure are more likely to obtain
accurate prevalence rates (Williams and Volberg 2010; Wood and Williams 2007). Another
limitation worth mentioning is non-response bias; some population groups may be less likely to
respond to surveys. Study results may not be generalizable to individuals who do not have
telephones or who use cell phones exclusively. The extent to which non-response bias affects
inter-relationships between BRFSS variables is unknown. Previous research using BRFSS data
showed that the findings are robust against potential non-response bias. Additionally, studies
examining BRFSS measures found most of them moderately reliable and valid, and many highly
reliable and valid (Kapp et al. 2009).
A potential bias may also result from the languages of the survey -English and Spanish.
In addition, BRFSS data exclude institutionalized or hospitalized individuals. BRFSS data are
weighted for differences in probability of selection, nonresponse and noncoverage, and the
number of adults in a household. The weighting provides a stratified representation of the US
adult non-institutionalized population and conforms to census data patterns.
The BRFSS is the most comprehensive national survey to evaluate the population’s
health across different domains on annual basis. In the state of MA, the most up-to-date BRFSS
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survey including gambling related questions available to the public is 2008. Further research is
needed using BRFSS 2013 data to establish baseline prevalence of gambling and associated risk
factors in the state before gambling expansion.
While there are not significant differences between MA and the US by age groups and
gender, some disparities exist in the racial/ethnic configuration of the population. Gambling is
significantly associated with race/ethnicity, thus, study findings may be only representative at
state level. Also, due to the cross-sectional nature of the data, causal relationships cannot be
established.

Conclusion
Recreational gambling is associated with behavioral and mental disorders. Prevalence of
recreational gambling in 2008 is 40.2 % (95 % CI 38.2–42.1) in Massachusetts. There are
significant disparities in the prevalence of gambling by socio-demographic groups. Recreational
gambling is significantly associated with alcohol consumption, heavy smoking, prescription
drugs use, and obesity. Recreational gambling is also associated with self-reported physical, and
not good mental health status. There is the need for the continued surveillance of gambling
behaviors and its related behavioral and mental health disorders.
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Table 1: Gambling Past 12 Months, Socio-Demographic Characteristics, 2008
Gambling Participation Last 12 Months
Variable Name (Number of Obs.)
Yes (40.2%)
No (59.8%)
%
95 % CI
%
95 % CI
Sex (n=6062)***
Male
45.0
41.9 – 48.2
54.9
51.8 – 58.1
Female
35.8
33.5 – 38.1
64.2
61.8 – 66.5
Age (n= 6001)*
18-24
44.3
43.0 – 55.0
55.6
44.9 – 65.9
25-34
40.7
35.0 – 46.7
59.2
53.3 – 64.9
35-44
39.6
35.4 – 43.9
60.3
56.0 – 64.5
45-54
42.0
38.1 – 46.0
57.9
53.9 – 61.8
55-64
39.5
35.7 – 43.5
60.4
56.7 – 64.3
65-74
42.0
37.5 – 46.7
57.9
53.2 – 62.4
75+and older
32.1
27.8 – 36.8
67.8
63.1 – 72.1
Race/Ethnicity (n= 6020)***
White Non-Hispanic
41.9
39.8 – 44.0
58.1
55.9 – 60.1
Black Non-Hispanic
36.2
27.9 – 45.5
63.7
54.4 – 72.0
Hispanic
25.7
19.6 – 33.0
74.2
66.9 – 80.3
Other
31.5
21.2 – 44.0
68.4
55.9 – 78.7
Marital status (n= 6036)***
Married
39.6
37.1 - 42.1
60.3
57.8 – 62.8
Divorced/separated
34.6
30.4 – 39.1
65.3
60.8 – 69.5
Widowed
35.9
31.2 – 40.8
64.0
59.1 – 68.7
Never married
43.0
37.7 – 48.4
57.0
51.6 – 62.2
Member unmarried couple
60.4
49.8 – 70.1
39.5
29.8 – 50.1
Education (n=6048)***
Less than high school
33.6
27.2 – 40.7
66.3
59.2 – 72.8
High school
45.0
41.1 – 49.1
54.9
50.8 – 58.9
Some college 1-3 yrs.
46.9
42.9 – 50.9
53.0
49.0 – 57.0
College or more 4+ yrs.
34.9
32.2 – 37.7
65.0
62.2 – 67.7
Employment status (n=6051)***
Employed for wages
43.7
41.1 – 46.4
56.2
53.5 – 58.8
Self-employed
33.2
27.1 – 39.8
66.8
60.1 – 72.8
Out of work
36.2
28.2 – 45.0
63.7
54.9 – 71.7
Homemaker
25.3
18.5 – 33.5
74.7
66.4 – 81.4
Student
36.8
23.4 – 52.7
63.1
47.2 – 76.5
Retired
38.4
34.4 – 41.9
61.6
58.0 – 65.0
Unable to work
32.9
25.9 – 40.7
67.0
59.2 – 74.0
Household income (n=5368)***
<$25,000
31.3
27.7 – 35.1
68.6
64.9 – 72.2
$25,000 to <$35,000
36.3
30.3 – 42.7
63.7
57.2 – 69.6
$35,000 to <$50,000
46.4
40.4 – 52.5
53.6
47.5 – 59.6
$50,000 to <$75,000
48.3
43.4 – 53.2
51.6
46.7 – 56.6
>$75,000
41.2
38.0 – 44.5
58.7
55.4 – 62.0
County (n =6062)*
27

Barnstable
40.7
32.9 – 49.5
59.2
Berkshire
37.2
27.8 - 47.8
62.7
Bristol
45.3
39.7 – 51.0
54.6
Dukes
40.0
12.8 – 75.2
59.9
Essex
43.5
38.0 – 49.2
56.4
Franklin
43.5
19.8 – 43.6
69.5
Hampden
44.5
37.9 – 51.4
55.4
Hampshire
42.6
29.9 – 56.4
57.3
Middlesex
34.5
30.4 – 38.8
65.4
Nantucket
22.4
3.9 – 66.8
77.5
Norfolk
39.9
33.7 – 46.5
60.0
Plymouth
51.3
43.0 – 59.6
48.6
Suffolk
38.5
33.3 – 44.1
61.4
Worcester
38.6
38.2 – 42.1
61.3
MA Region (n=6062)*
Western
39.1
34.5 – 43.9
60.8
Central
39.6
34.5 – 44.9
60.3
North East
43.0
38.6 – 47.6
56.9
Metro West
34.2
30.2 – 38.5
65.7
South East
46.6
42.2 – 51.0
53.3
Boston
38.5
33.3 – 44.0
61.4
Notes: 95% Confident Interval (CI). * p < 0.05, ** p < 0.01, *** p < 0.001
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50.4 – 67.5
52.2 – 72.1
48.9 – 60.2
24.7 – 87.1
50.7 – 62.0
56.3 – 80.1
48.5 – 62.0
43.5 – 70.0
61.1 – 69.5
33.1 – 96.0
53.4 – 66.2
40.4 – 56.9
55.8 – 66.7
55.9 – 66.5
56.0 – 65.4
55.0 – 65.4
52.3 – 61.3
61.4 – 69.7
48.9 – 57.7
55.9 – 66.6

Table 2: Gambling Past 12 Months, Physical Health, Behavioral, and Mental Health
Disorders, 2008
Gambling Participation Last 12 months
Variable Name
Yes
No
%
95 % CI
%
95 % CI
Physical Health Status
General Health Status (n=6043)**
Excellent
35.6
31.9 –39.3 64.4
60.6 – 68.0
Very good
41.7
38.3 –45.1 58.2
54.8 – 61.6
Good
44.2
40.4 –48.1 55.7
51.8 – 59.5
Fair
38.4
32.9 –44.2 61.5
55.7 – 67.0
Poor
32.7
24.9 –41.5 67.3
58.4 – 75.0
Days physical health not good in past 30 days
(n=5937)*
None
43.3
39.9 –46.6 56.6
53.3 – 60.0
One to Thirty Days
38.9
36.5 –41.3 61.0
58.6 – 63.4
Quality of Life
Satisfaction with Life (n=6062)
Very Satisfied
39.1
36.3 – 42.0 60.9
57.9 – 63.6
Satisfied
40.9
38.1 – 43.7 59.1
56.2 – 61.8
Dissatisfied
42.4
33.1 – 52.3 57.6
47.6 – 66.8
Very Dissatisfied
56.3
36.8 – 74.0 43.7
25.9 – 63.1
Behavioral Risk Factors
Tobacco use
Smoked at least 100 cigarettes in lifetime &
current smoker (n=6029)***
Yes
50.6
45.4 –55.7 49.4
44.2 – 54.6
No
38.3
36.3 –40.4 61.7
59.6 – 63.7
Heavy smoker >20 per day (n=6005)**
Yes
66.4
50.8 –79.1 33.5
20.8 – 49.1
No
39.9
37.9 –41.8 60.1
58.1 – 62.0
Alcohol consumption
At least one alcohol beverage during past
30days (n=6051) ***
Yes
44.2
41.7 – 46.6 55.8
53.3 – 58.2
No
32.7
29.8 – 35.8 67.2
64.1 – 70.1
Binge Drinking (n= 6002)***
Yes
54.1
48.8 – 59.2 45.9
40.7 – 51.1
No
37.0
35.0 – 39.1 62.9
60.8 – 64.9
Heavy Drinking (n= 5937)*
Yes
48.2
40.3 – 56.1 51.8
43.8 – 59.6
No
39.3
37.3 – 41.4 60.2
58.5 – 62.6
Drugs use
Ever prescribed tranquilizers, pain killers,
stimulants, sedatives (n=5968) ***
Yes
44.3
41.6 – 47.0 55.7
52.9 – 58.4
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No
36.4
33.6 – 39.2 63.6
60.8 – 66.4
Prescription drug misuse (n=6009)
Yes
46.4
39.8 – 53.2 53.5
46.7 – 60.1
No
39.6
37.6 – 41.6 60.3
58.3 – 62.3
Illicit Drug Use (n=5988)***
Yes
47.3
43.3 – 51.3 52.6
48.6 – 56.6
No
37.7
35.4 – 39.8 62.3
60.1 – 64.5
Risk Driving
Drove after drinking too much in past month
(n=6042)
Yes
52.0
38.6 – 65.2 47.9
34.8 – 61.4
No
39.9
37.9 – 41.8 60.1
58.2 – 62.1
Seat belt use (n = 6025) ***
Always, not at risk
38.1
36.1 – 40.3 61.8
59.7 – 63.9
No
49.8
45.2 – 54.3 50.2
45.7 – 54.7
Overweight/Obesity
BMI Categories (n =5734)**
Normal
35.7
32.6 – 38.8 64.3
61.1 – 67.3
Overweight
42.3
39.0 – 45.5 57.7
54.4 – 60.9
Obese
46.2
41.9 – 50.6 53.8
49.3 – 58.0
Mental Health
Doctor ever told you had anxiety disorder
(n=5999)
Yes
37.8
33.0 – 42.9 62.1
57.0 – 66.9
No
40.4
38.3 – 42.5 59.5
57.4 – 61.6
Doctor ever told you had depressive disorder
(n=6063)
Yes
38.2
33.6 – 42.9 61.7
57.0 – 66.3
No
40.6
38.5 – 42.8 59.3
57.1 – 61.4
Days mental health not good in past 30 days
(n=6062)*
14 days or less
46.9
41.4 – 52.5 53.0
47.4 – 58.5
More than 14days
40.1
36.2 – 44.2 59.8
55.7 – 63.7
No
38.9
36.5 – 41.3 61.0
58.6 – 63.4
Notes: 95% Confident Interval (CI). * p < 0.05, ** p < 0.01, *** p < 0.001
Binge drinking: Defined as having 5 or more alcohol drinks at least once during the past 30 days.
Heavy drinking: Defined as having 60 or more alcoholic drinks in past month for men, 30 or
more for women
Prescription drug misuse: Defined as non-medical drug use, using drugs to get high, see what
the effects are like, or use with friends for non-medical purposes? Prescription drugs include
painkillers, tranquilizers, stimulants, sedatives. Illicit drugs include: Marijuana or hashish,
cocaine or crack, hallucinogens such as LSD, inhalants, heroin. Tranquilizers include Valium,
Klonopin, or Xanax; pain killers such as Vicodin, Percodan or Percocet, codeine, OxyContin,
Dilaudid, or Demerol; stimulants include Methamphetamine, Benzedrine, Ritalin, or Provigil, or
sedatives, sleeping pills; and barbiturates include Quaaludes, Nembutal, Restoril, or Seconal.
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Table 3: Gambling Past 12 Months, Regression Analysis, 2008
Bivariate Logistic Analysis
Characteristics
Adjusted Odds Ratio
95%CI
Sex (Ref. Female)
Male
1.45***
1.23 – 1.71
Age Group (Ref. 35-44 Years)
18 - 24
1.21
0.75 – 1.95
25 – 34
1.05
0.77 – 1.42
45 – 54
1.09
0.85 – 1.38
55 – 64
0.98
0.77 – 1.25
65 – 74
1.09
0.84 – 1.41
75 and older
0.71*
0.54 – 0.93
Race and Ethnicity (Ref. Non-Hispanic White)
Non-Hispanic Black
0.79
0.53 – 1.18
Hispanic
0.47***
0.32 – 0.67
Other
0.66
0.38 – 1.13
Marital Status (Ref. Married)
Divorced/separated
0.81
0.64 – 1.00
Widowed
0.85
0.67 – 1.06
Never married
1.15
0.89 – 1.46
Member of unmarried couple
2.36***
1.51 – 3.69
Education (Ref. College or more 4+ years)
Less than high school
0.92
0.66 – 1.27
High school
1.53***
1.24 – 1.87
Some college 1 – 3yrs
1.65***
1.34 – 2.01
Employment Status (Ref. Employed for wages)
Self-employed
0.64**
0.46 – 0.87
Out of work
0.70
0.47 – 1.03
Homemaker
0.43***
0.28 – 0.65
Student
0.79
0.40 – 1.52
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Multivariate Logistic Analysis
Adjusted Odds Ratio
95%CI
1.25*

1.01 – 1.53

1.58
1.06
1.19
1.06
1.19
0.92

0.81 – 3.08
0.73 – 1.54
0.90 – 1.57
0.79 – 1.41
0.80 – 1.75
0.56 – 1.50

0.95
0.61*
0.77

0.59 – 1.52
0.38 – 0.97
0.41 – 1.40

0.84
1.12
1.16
2.49**

0.63 – 1.10
0.79 – 1.60
0.84 – 1.59
1.47 – 4.21

1.59
1.68***
1.59***

0.99 – 2.56
1.27 – 2.22
1.23 – 2.04

0.61**
0.86
0.62
0.53

0.41 – 0.87
0.53 – 1.38
0.37 – 1.03
0.23 – 1.19

Retired
Unable to work
Household Income (Ref. >$75,000)
<$25,000
$25,000 to <$35,000
$35,000 to <$50,000
$50,000 to <$75,000
County (Ref. Middlesex)
Barnstable
Berkshire
Bristol
Dukes
Essex
Franklin
Hampden
Hampshire
Nantucket
Norfolk
Plymouth
Suffolk
Worcester
General Health Status (Ref. Excellent)
Very good
Good
Fair
Poor
Number of days mental health not good in past
30 days (Ref. None)
14 days of less
More than 14 days
Doctor ever told you had anxiety disorder

0.79*
0.63*

0.65 – 0.95
0.43 – 0.89

0.99
0.77

0.70 – 1.40
0.45 – 1.28

0.64***
0.81
1.23
1.33*

0.51 – 0.79
0.60 – 1.10
0.92 – 1.62
1.04 – 1.69

0.55**
0.67
1.03
1.23

0.37 – 0.80
0.44 – 1.00
0.73 – 1.45
0.93 – 1.61

1.28
1.13
1.53**
1.25
1.45*
0.82
1.51*
1.39
0.54
1.24
1.99***
1.17
1.19

0.85 – 1.91
0.70 – 1.80
1.13 – 2.06
0.27 – 5.72
1.07 – 1.94
0.44 – 1.48
1.08 – 2.10
0.77 – 2.49
0.07 – 3.79
0.89 – 1.72
1.35 – 2.94
0.86 – 1.56
0.89 – 1.60

1.33
1.13
1.50*
0.99
1.64**
0.99
1.52*
1.19
0.68
1.29
2.12**
1.29
1.14

0.59 – 2.07
0.63 – 2.00
1.04 – 2.17
0.19 – 4.99
1.15 – 2.31
0.49 – 1.98
1.02 – 2.24
0.62 – 2.28
0.11 – 4.24
0.88 – 1.87
1.31 – 3.43
0.91 – 1.85
0.1 – 1.60

1.29*
1.44**
1.12
0.87

1.04 – 1.60
1.14 – 1.80
0.84 – 1.50
0.57 – 1.31

1.89
1.34*
1.21
1.26

0.91 – 1.53
1.00 – 1.76
0.81 – 1.78
0.67 – 2.34

1.23*
1.06
1.12

1.04 – 1.52
0.81 – 1.39
0.89 – 1.41

1.45*
1.09
1.04

1.08 – 1.93
0.85 – 1.39
0.76 – 1.41
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Doctor ever told you had depressive disorder
1.11
0.89 – 1.37
1.13
0.84 – 1.51
Ever prescribed tranquilizers, pain killers,
stimulants, sedatives
1.37***
1.16 – 1.62
1.32**
1.07 – 1.61
Prescription drug misuse
1.33
0.99 – 1.76
1.02
0.72 – 1.43
Illicit drug use
1.49***
1.23 – 1.80
1.07
0.83 – 1.36
Smoked at least 100 cigarettes in lifetime and
1.64***
1.30 – 2.05
1.10
0.81 – 1.48
current smoker
Heavy smoker
3.06**
1.58 – 5.93
2.17*
1.01 – 4.63
Binge drinker
1.98***
1.58 – 2.50
1.33
0.98 – 1.79
At least one alcohol beverage during past 30
days
1.61***
1.35 – 1.91
1.28*
1.02 – 1.59
Heavy drinker
1.42*
1.02 – 1.97
0.87
0.58 – 1.32
Seat belt use (Ref. Always, not at risk)
Not always, at risk
0.62***
0.50 – 0.76
0.79
0.61 – 1.01
BMI Categories (Ref. Normal)
Overweight
1.32**
1.09 – 1.59
1.19
0.95 – 1.49
Obese
1.55***
1.24 – 1.93
1.32*
1.02 – 1.69
Note: 2008 MA BRFSS data; 4,709 observations (weighted n = 3,520,873). Reference category is “no” unless otherwise indicated.
Total, 37 respondents refused to answer gambling related questions and 8 responded don’t know/not sure. 95% Confident Interval
(CI). * p < 0.05, ** p < 0.01, *** p < 0.001
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CHAPTER 2

GAMBLING INVOLVEMENT INDICATIVE OF UNDERLYING BEHAVIORAL
AND MENTAL HEALTH DISORDERS

Abstract
Background and Objectives: In spite of increased gambling opportunities, risk factors
associated with recreational gambling remain poorly understood. This study assessed
behavioral risk factors associated with frequency of recreational gambling.
Methods: Data were derived from the 2013 Massachusetts Behavioral Risk Factor
Surveillance System. Gambling frequency was divided into two or more times per week,
1–4 times a month, less than 10 times in total, and not at all. Health risk behaviors
included smoking, drinking, obesity, seat belt use, and sleep patterns. Multivariate
logistic regression was used to assess relationships between overall gambling
participation and gambling frequency and behavioral risk behaviors. Final analytical
sample included 3,988 survey respondents. Statistical analyses were performed using
STATA.
Results: Significant differences exist in the socio-demographic characteristics of
recreational gamblers. Highest gambling frequency is associated with increased odds of
alcohol consumption (ie, having at least one alcohol drink during the past 30 days) (OR
1.9; p<.05), binge drinking (ie, having five or more alcohol drinks at least once during the
past 30 days) (OR 3.7; p<.001), and tobacco use (ie, having smoked at least 100
cigarettes in a lifetime) (OR 3.4; p<.001). The odds of having fourteen days of poor
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mental health are twofold for recreational gamblers who gamble two or more times per
week (OR 2.2; p<.05).
Conclusion and Scientific Significance: Differing behavioral and mental health risk
factors emerge among recreational gamblers by gambling frequency. Gambling
frequency may be a better proxy for assessing the risk of developing gambling related
behavioral disorders than overall endorsement of gambling participation.

Keywords: Recreational gambling, Gambling frequency, Behavioral health disorders,
Mental health disorders
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Introduction
Approximately 80% of the adult population in the United States (US) has engaged
in some form of gambling in their lifetime (Welte et al., 2014); whereas, the prevalence
of disordered gambling has been estimated at 2.1% for problem gambling and .4% for
pathological gambling (Kessler et al., 2008; Petry et al., 2005; Shaffer et al., 1999).
Nevertheless, most of the research on substance use disorders has focused on disordered
gambling (Grant and Chamberlain, 2015; LaPlante et al., 2013a; Pilver et al., 2013); few
studies have explored risk factors associated with recreational gambling and co-occurring
behavioral disorders (Okunna et al., 2015; Desai et al., 2006).
Recreational gambling is a form of excitement and entertainment, a social
activity, and a form of enjoyment (Yip et al., 2011; Pantalon et al., 2008). The prevalence
of recreational gambling is highest among males, Non-Hispanic Whites, married or cohabiting couples, with some college education or higher (Parhami et al., 2014; Franco et
al., 2011; Barry et al., 2007; Desai et al., 2007; Potenza et al., 2006). Recreational
gamblers differ in their gambling preferences/type, frequency and time spent gambling,
number of gambling activities, and amount of bets placed and money lost (Rodger et al.,
2009).
Gambling frequency varies by socio-demographic characteristics of recreational
gamblers (Welte et al., 2002). Males gamble more frequently than female gamblers
(Potenza et al., 2006). In addition, low income recreational gamblers gamble more
frequently than middle/ high income gamblers: daily (3.8% and 3% for low and
middle/high income, respectively), 1–3times per week (21.4% and 20.9%), 1–2 times per
month (26.8% and 24.9%), a few days a year (29.8% and 39.8%), and only once per year
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(18.3% and 11.3%) (Barry et al., 2007). Non-casino recreational gamblers gamble more
frequently everyday (2.3% and 0.0% for non-casino and casino gamblers, respectively),
1–3 times per week (21.7% and .9%), and 1–2 times per month (25.2% and 4.2%)
compared to casino gamblers (Franco et al., 2011).
Prior research suggests that moderate to high alcohol consumption is associated
with higher gambling frequency, irrespective of gambling type, in males compared to
females; male moderate/high frequency drinkers (ie, 12 or more drinking days/12
months) gamble more frequently than females, 1–3 times per week (27.0% of males and
17.2% of females, respectively), and every day (3.2% and 1.6%, respectively) (Desai et
al., 2006). Conversely, female moderate/high frequency drinkers gamble a few days a
year (41.5% of females and 34.3% of males, respectively), followed by those who
gamble 1–2 times per month (27.4% and 25.3% for females and males, respectively) and
only once a year (12.2% and 10.2%) compared to males (Desai et al., 2006).
In spite of the increase in opportunities for gambling across the nation, risk factors
associated with recreational gambling are poorly understood (Rodger et al., 2009).
Studies suggested that increases in gambling participation coincide with the introduction
of new forms of recreational gambling (Williams et al., 2012; Jacques and Ladouceur,
2006). Conversely, other studies found that exposure to gambling does not necessarily
translate into an increased prevalence of gambling behaviors across population groups
(LaPlante et al., 2007; Shaffer et al., 1999). To the best of our knowledge, only one study
has assessed associations between recreational gambling involvement and health
behaviors and it focused on the analysis of gender differences in the consumption of
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alcohol (Desai et al., 2006). Thus, there is need to better understand associations between
recreational gambling and related behavioral and mental health risk factors by level of
gambling involvement.
In November 2011 an Act Establishing Expanded Gaming in the Commonwealth
was enacted in Massachusetts (MA) permitting casinos and slot parlors to be introduced
in the Commonwealth for the first time. Thus, this study provides a unique opportunity to
establish baseline analysis of gambling behaviors and associated health risk factors and to
better understand socio-demographic characteristics and co-occurring conditions
associated with the frequency of gambling participation before the introduction of casino
gambling in the state.
Data and Methods
Study data were derived from the 2013 Massachusetts (MA) Behavioral Risk
Factor Surveillance System (BRFSS). The BRFSS is a national health survey
representative of the state’s population. The survey includes three questions related with
gambling participation based on types of gambling: (a) “In the past 12 months, how often
have you purchased lottery tickets, including scratch tickets, instant tickets or keno?”; (b)
“In the past 12 months, how often have you bet money at a casino playing table games
such as blackjack, roulette, craps or baccarat or at slot machines or other electronic
gambling machines?”; and (c) “In the past 12 months, how often have you bet money in
any other way such as: on sports, at race tracks, playing card games or bingo, purchasing
high risk stocks, day trading on the stock market, or internet gambling?”
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Gambling frequency across all three types of gambling was divided into five
categories: four or more times a week, 2–3 times a week, 1–4 times a month, less than 10
times in total during the past 12 months, and not at all. Gambling frequencies of four or
more times a week and 2–3 times a week were combined in the analysis to yield a
measure of past year, monthly and weekly gambling frequency.

Health risk behaviors included smoking, drinking, overweight/obesity, seat belt
use, and sleep patterns. Tobacco use was defined as smoking at least 100 cigarettes in
lifetime and currently smoking tobacco. Alcohol use/ drinking was defined as having at
least one alcohol drink during the past 30 days. Binge drinking was defined as having
five or more alcohol drinks at one time at least once in the past 30 days. Body Mass
Index (BMI) calculations were based on self-reported height and weight data and
included normal weight (BMI 22.9), overweight (BMI 25.0–29.9); and obesity (BMI
30.0). Frequency of seat belt use while driving was assessed on a five-point Likert
scale—Always, Nearly always, Sometimes, Seldom and Never. Respondents who always
use seat belts when they drive were considered not at risk, while those who do not always
use seat belts were considered risky drivers. Sleep patterns were measured as the number
of hours of sleep in a 24hour period and categorized into three categories: 4 hours or less,
5–7 hours, and 8 or more hours.

Recreational gamblers self-reported quality of life included two metrics, overall
health status and number of days in the past 30 days in which physical health was not
good. Mental health risk factors include self-reported number of days in the past 30 days
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when mental health, including stress, depression, and problems with emotions, were
deemed not good.
Univariate and multivariate analyses, prevalence estimates, and 95% confidence
intervals (CI) were obtained to examine recreational gamblers socio-demographic
characteristics, self-reported health status, co-occurring behavioral health conditions, and
mental health disorders compared to non-gamblers. Bivariate analyses were performed to
determine whether study measures were significantly different for respondents that
gambled in the past year and for more frequent recreational gamblers compared to nongamblers. Multivariate logistic regression was also performed to assess the relationship
between overall gambling participation and gambling frequency and physical and mental
health status and behavioral risk behaviors, controlling for key socio-demographic
characteristics of the respondents. Regression models compute adjusted Wald F values,
OR and 95%CI associations of all variables of interest to account for differences in
complex sample design and weighting. Bonferroni Correction was applied to adjust for
multiple testing. Statistical analyses were performed using STATA (StataCorp. 2013. Stat
Statistical Software. Release 13. College Station, TX).

Results
A total of 15,072 MA residents responded to the 2013 BRFSS survey.
Approximately, one third of all BRFSS respondents (3,988 residents) were randomly
selected for administration of the gambling module, representing 1.8 million adults in
MA. The present analysis excluded 103 women who were pregnant at the time the survey
was conducted because pregnancy can affect BMI scores. Nonresponses—“Don’t
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know/Not sure” or “Refused”—were also excluded from the study sample. The final
analytical sample included 3,312 respondents.
The overall prevalence of past year recreational gambling in Massachusetts in
2013, defined as participation in one or more types of gambling, was 57.4% (95%CI
54.05–60.69). There are statistically significant differences in past year recreational
gambling across different socio-demographic groups (Table 4). By gender, 64.6% of
males and 50.9% of females gambled in the past year (p<.001). Across age groups, the
highest prevalence of past year recreational gambling was among respondents aged 55–
64 years. Similarly, the highest prevalence of past year recreational gambling across
different employment groups was among respondents employed for wages; and across
different income groups, the highest prevalence was among respondents whose annual
household income is between $50,000 and $75,000 compared with other income groups.
There are also statistically significant differences across socio-demographic
groups by gambling frequency (Table 4). The prevalence of gambling two or more times
per week among males and females was 22.7% and 5.9%, respectively (p<.0001).
Gambling frequency also varies with educational attainment; prevalence of gambling less
than 10 times total in the past year was 52.7% (p<.05) among respondents with some
college education; whereas prevalence of gambling 1–4 times per month and two or more
times per week was 26.2% (p<.05) and 19.5% (p<.001) among respondents who had a
high school degree. Further, gambling prevalence varied by MA regions; overall, the
prevalence of gambling was highest in the Central region (66.9%; p<.01). Gambling
prevalence remained highest in the Central region for gambling frequency of less than 10
times in total in the past year (59.3%; p<.05) and 1–4 times per month (27.0% 95%CI
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17.1–39.9; p<.01). However, for highest gambling frequency, gambling prevalence was
highest in the South East (20.2%; p<.05) and Western (19.3%; p<.05) regions,
respectively.
There are statistically significant differences in quality of life, behavioral, and
mental health disorders by gambling frequency (Table 5). In 2013, 46.4% (p<.05) of
respondents who self-reported excellent health status gambled less than 10 times in total
and 5.7% (p<.01) gambled two or more times per week. In the same year 2013, 30.9%
(p<.05) of respondents who self-reported poor health status gambled less than 10 times in
total and 22.2% (p<.01) gambled two or more times per week. Similarly, 49.2% (p<.05)
of respondents who self-reported having no days in which their physical health was
deemed not good gambled less than 10 times in total; whereas, 10.4% (p<.05) gambled
two or more times per week. Also, 21.5% (p<.05) of respondents who self-reported
having 14 or more days in which their physical health was deemed not good gambled two
or more times per week.
Statistically significant differences also exist between tobacco use and alcohol
consumption and gambling involvement. A higher percentage of respondents who smoke
gambled in the past year (66.5%) than non-smoking respondents (50.6%; p<.001).
Further, 23.7% of respondents who smoked atleast100cigarettes in their lifetime gambled
two or more times a week, compared to 6.4% (p<.001) of respondents who did not
smoke. And, 30.2% of respondents who are current smokers gambled two or more times
per week compared to 6.4% (p<.001) who never smoked.
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Alcohol consumption in the last 30 days and binge drinking significantly varied
with frequency of recreational gambling; 62.6% of respondents who drank alcohol in the
past 30 days gambled in the past year compared to 49.5% (p<.001) of respondents who
did not drink. Similarly, 67.2% of binge drinkers gambled in the past year compared to
55.2% of non-binge drinkers (p<.05). By gambling frequency, 53.9% of respondents who
drank alcohol in the past 30 days gambled less than 10 times in total in the past year
compared to 39.9% (p<.001) who did not drink, and 25.5% (p<.05) of binge drinkers
gambled two or more times per week compared to 10.6% (p<.05) of non-binge drinkers.
Last, 69.6% of obese respondents gambled in the past year compared to 53.7% of
non-obese respondents (p<.001). Moreover, gambling prevalence was higher among
obese respondents compared to non-obese recreational gamblers for all gambling
frequencies.
Bivariate and multivariate analyses show statistically significant differences in the
odds of recreational gambling by gambling frequency (Tables 6 and 7). Overall, males
are almost two times more likely to gamble (Adjusted Odds Ratios [AOR] 1.8; p<.001)
and five times more likely to gamble two or more times per week (AOR 5.2; p<.001) than
females. Recreational gambling is also significantly associated with age, educational
attainment and MA region where the respondent resides. The odds of gambling 1–4 times
per month are almost three times for respondents with some college education (AOR 2.9;
p<.001) compared to respondents with four or more years of college education. Further,
the odds of gambling two or more times per week are almost five times higher for
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respondents with high school education (AOR 4.8; p<.001) compared to respondents with
four or more years of college education.
Recreational gambling is also significantly associated with tobacco use and
alcohol consumption. The odds of recreational gambling are almost twofold (AOR 1.6;
p=0.003) for respondents who have smoked at least 100 cigarettes in their lifetime
compared to non-smokers. By gambling frequency, the odds of gambling two or more
times per week are more than three times higher (AOR 3.4; p<.001) for respondents who
have smoked at least 100 cigarettes in their lifetime compared to non-smokers. In
addition, the odds of overall recreational gambling (AOR 1.5; p=0.024), gambling one to
four times per month (AOR1.7; p=0.026)and gambling two or more times per week
(AOR 1.9; p=0.045) are higher for respondents who drank alcohol in the past 30 days,
compared to respondents who did not drink alcohol. Further, the odds of gambling two or
more times per week are almost four times higher (AOR 3.7; p<.001) for respondents
who binge drink compared to non-binge drinkers.
The odds of gambling are almost twofold for obese respondents (AOR 1.7; p<.01)
compared to non-obese respondents. In addition, the odds of gambling less than 10 times
in total in a 12 month period (AOR 1.8; p<.01) are twofold for obese gamblers compared
to non-obese gamblers; the odds of gambling two or more times per week (AOR 2.2; p
=0.014) are twofold for obese gamblers compared to non-obese gamblers.
Last, the odds of gambling two or more times per week are 2.2. times higher
(AOR 2.2; p=0.017) for survey respondents who report having 14 or less days of poor
mental health compared to those who self-reported having no days in which mental
health was deemed not good in the past 30 days.
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Discussion
The increasing evidence of recreational gambling activities associated with
behavioral risk factors provides the impetus to better understand specific patterns of
gambling behavior to inform public policy. While the significance of gambling frequency
has been studied in problem gamblers (Afifi et al., 2014; LaPlante et al., 2013a; LaPlante
et al., 2013b; Afifi et al., 2010).
This is the first study to untangle behavioral risk factors in recreational gamblers
by gambling involvement. This study adds to the scarce literature on recreational
gambling providing the baseline of gambling participation and involvement in MA and
associated behavioral risk factors before the introduction of casino gambling. The study
also provides the most updated and comprehensive analysis of associations between
frequency of recreational gambling and behavioral and mental health related disorders,
unraveling population groups of recreational gamblers at risk for developing these
disorders.
Study results show that men gamble more, and more frequently than women. The
overall prevalence of recreational gambling is highest among respondents aged 55–64
years, employed for wages, with 1–3 years of college education whose annual household
income is between $50,000 and $75,000, living in Central MA. Noteworthy are the
significant demographic, behavioral and health differences among recreational gamblers
by gambling involvement. While the socio-demographic profile of the least frequent
recreational gamblers is not significantly different than the profile of overall past year
recreational gamblers, the gambling prevalence for the least frequent recreational
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gamblers is lower across all socio-demographic characteristics. Conversely, the sociodemographic profile of the most frequent recreational gamblers is significantly different
than the profile of overall past year recreational gamblers; the prevalence of gambling
two or more times per week is highest among older respondents, unable to work or
retired, with a high school education whose annual household income is between $50,000
and $75,000, living in South East and Western MA.
While the relationship between alcohol consumption and recreational gambling is
still poorly understood in the literature (Okunna et al., 2015; Desai et al., 2006), high
rates of cigarette use among recreational gamblers has been previously established
(Parhami et al., 2014; Liu et al., 2009; Pietrzak et al., 2007). Noteworthy study findings
are that the odds of tobacco use and binge drinking are more than threefold among the
most frequent recreational gamblers. Given the potentially severe health consequences of
tobacco use and alcohol consumption, these findings raise serious public health concerns
and speak to the need for public health awareness campaigns targeting the most frequent
recreational gamblers.
Previous research found correlations between endorsement of recreational
gambling and mental health disorders (Okunna et al., 2015; Pietrzak et al., 2007). This
study also shows poor mental health status in most frequent recreational gamblers. While
the odds of having 14 days of poor mental health in the past 30 days are slightly higher
(not significant) in past-year recreational gamblers, these odds are twofold in recreational
gamblers who gamble two or more times per week. Study findings also reveal significant
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differences in quality of life measures (ie, overall health status, days physical health was
not good and sleep patterns) by gambling frequency.
Likewise, across measures of physical health, the prevalence of gambling among
respondents who self-reported excellent and very good physical health is highest for the
lowest gambling frequency; whereas, prevalence of gambling among respondents who
self-reported poor physical health measures is highest among most frequent recreational
gamblers. These findings corroborate previous studies (Potenza et al., 2006; Pietrzak et
al., 2007; Desai et al., 2004). In addition, study findings are suggestive of health benefits
of some recreational gambling and poorer health outcomes among the most frequent
recreational gamblers.
Prior studies found that recreational gambling is associated with improved health
outcomes such as stress reduction, increased pleasure, maintenance of cognitive ability,
and better physical health (Laditka et al., 2009; Desai et al., 2007; Pietrzak et al., 2007;
Morasco et al., 2006). However, the overall assessment of gambling behaviors appears to
mask significant risk factors associated with higher levels of recreational gambling
involvement. Novel findings on risk factors for co-occurring behavioral and mental
disorders emerge in this study when recreational gambling involvement is dissected.
Study results show an increased risk of behavioral and mental health disorders with
increasing frequency of recreational gambling which may be indicative for a higher risk
of developing gambling related problems. In particular, most frequent recreational
gamblers share some similarities with problem gamblers suggesting increased likelihood
that most frequent recreational gamblers may eventually develop a gambling problem
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(Hodgins et al., 2012). Thus, study findings suggest that gambling frequency, rather than
a simple endorsement of past-year gambling, may be a better proxy to identify population
groups at increased risk of transitioning from recreational to problem gambling.
It is important to understand level of gambling involvement to target more
effectively population groups at increased risk for gambling related disorders. Early
identification of risk factors in most frequent recreational gamblers may inform health
policies and enable cost-effective screening and prevention strategies. In addition, an
advantage to screening for gambling frequency in clinical settings, as opposed to problem
gambling, is reduced stigma which is likely to yield more valid reports of gambling
behavior. Study findings are also indicative of the importance of defining quantitative
limits of low-risk gambling to inform responsible gambling behavior (Currie et al., 2009).
Most frequent recreational gamblers deserve more attention from research.
Gambling may occur concurrently with other health behaviors and conditions,
which can exacerbate, or be exacerbated by gambling related behaviors (Okunna et al.,
2015; Welte et al., 2001). Alcohol abuse, nicotine dependence, prescription drug misuse
may be a way of coping with depression and/or anxiety caused by gambling behaviors,
and conversely, drug and alcohol consumption may trigger or even exacerbate gambling
desire. Thus, the interaction between gambling and behavioral health conditions may
increase the risk for gambling related disorders.
Study findings have important implications following the enactment of the
Massachusetts Expanded Gaming Act of 2011. The Act permits the introduction of three
casinos in the Greater Boston area (ie, Everett in Middlesex County), Southeastern and
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Western (ie, Springfield in Hampden County) regions and a slot parlor (ie, Plainville in
Norfolk County). Specific location for the casino in Southeastern MA is expected to be
determined in early 2016. This study found that the highest prevalence of most frequent
recreational gambling (ie, two or more times per week) is among MA residents in the
South East and Western regions. New gambling opportunities may lead to an increased
gambling prevalence and associated co-occurring behavioral disorders. Future research
should closely monitor trends in the prevalence of gambling behaviors and associated
behavioral risk factors after casinos are fully operating in MA.
Study findings on the significant socio-demographic differences among
recreational gamblers by level of gambling involvement allow for a better understanding
of gambling patterns and provide valuable opportunities for more efficient screening of
population groups at risk for transitioning from recreational to disordered gambling.
Likewise, differences in the odds for developing gambling related behavioral health
disorders have important implications for the implementation of policies for responsible
gambling and for more efficient targeting of prevention efforts, screening recreational
gamblers at risk of behavioral and mental health disorders, and more efficient
implementation of effective public health interventions. There is the need to further
assess the co-occurrence of adverse health outcomes with increased frequency of
recreational gambling which may be indicative of severe underlying gambling-related
behavioral and mental health disorders.
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Limitations
Some limitations need to be considered when interpreting the study findings. As
with any cross-sectional study, causal relationships cannot be established. Survey data are
self-reported which have a potential recall bias particularly for frequency of gambling
behavior. However, the assessment of recreational gambling activity including gambling
frequency provides a more accurate measure of gambling prevalence (Williams and
Volberg, 2010; Wood and Williams, 2007). Another limitation is the likely underreporting of less socially desirable behaviors.
There is also potential bias due to non-responses; persons with certain disabilities
or language barriers may have been excluded or underrepresented in the survey. Also,
study data includes both individuals who have landline telephones and cell phones. While
the mixed approach reduces the possibility of excluding low-income individuals who
may be less likely to have landline telephones (Hu et al., 2011; Aquilino and Wright,
1996), there is still the potential of excluding households with no telephone. Nevertheless,
the BRFSS data are weighted to account for non-responses as well as the
representativeness of the study sample. Study weights provide a stratified representation
of the adult non-institutionalized population in Massachusetts. However, this limits the
generalization of study findings to other jurisdictions.
This study relies on self-reported measures of mental health status. Poor selfreported health status particularly, having 14 or more unhealthy mental health days, is
indicative of clinical depression or anxiety disorders (Milazzo-Sayre et al., 1997).
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Nevertheless, more comprehensive assessment of associations between mental health
disorders and gambling involvement is needed.

Conclusions
Significant differences exist in the socio-demographic characteristics of
recreational gamblers by level of gambling involvement. Recreational gambling
frequency is associated with increased odds of tobacco use, alcohol consumption, binge
drinking, obesity, and mental health distress. Gambling frequency, as opposed to overall
prevalence of recreational gambling, may be a better proxy for identifying recreational
gamblers at increased risk for poor physical and mental health status, and associated
behavioral health disorders.
There is the need to further explore specific patterns of recreational gambling
behavior which may pose a greater risk to public health. These patterns may have
important public health implications in the design and implementation of effective
interventions and public policies that address risk health behaviors.
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Table 4: Recreational Gamblers Socio-demographic Characteristics by Gambling Frequency, 2013
Past Year Gambling§
≥2 Times a Week
1-4 Times a Month
(n=3,312)
(n=219)
(n=469)
Variable name
%
95 %CI P-value %
95 %CI P-value % 95 %CI P-value
Sex
Male
64.6 59.2-69.7 ***
22.7 16.9-29.7 ***
25.9 20.4-32.3 *
Female
50.9 46.8-55.0
5.9 4.2-8.3
17.2 13.8-21.2
Age
18-24
35.2 21.9-51.1 ***
8.6 2.3-27.7 ***
0.6 0.2-2.2 ***
25-34
59.9 50.0-68.9
1.8 0.4-7.1
16.7 8.3-30.6
35-44
60.5 52.9-67.5
13.1 6.7-24.0
14.9 9.2-23.3
45-54
61.9 55.8-67.6
17.3 10.6-26.9
28.7 21.5-37.3
55-64
67.4 62.1-72.3
21.2 14.9-29.2
33.8 26.6-41.7
65-74
57.0 51.2-62.7
21.5 14.2-30.0
28.1 21.5-35.8
75+and older
48.3 41.9-54.7
13.4 8.1-21.3
22.8 16.5-30.7
Race and ethnicity
White Non-Hispanic
61.7 58.3-65.3 ***
15.5 11.9-19.9 ***
23.5 19.8-27.6 **
Black Non-Hispanic
41.2 28.6-54.9
12.9 6.1-25.1
13.8 7.3-24.7
Hispanic
42.2 29.8-55.7
8.0 2.8-21.0
17.9 9.6-31.1
Asian
35.3 19.9-54.5
0.2 0.0-1.5
2.1 0.6-6.6
Other
44.0 23.9-66.2
1.8 0.5-6.2
22.5 7.2-51.9
Marital status
Married
62.4 58.5-66.1 **
13.8 10.3-18.3 *
24.0 19.8-28.7 *
Divorced/separated
60.1 53.5-66.4
22.6 15.2-32.2
28.6 21.0-37.6
Widowed
51.9 45.0-58.9
11.1 6.1-19.6
21.8 15.3-29.9
Never married
47.4 38.8-56.1
7.5 3.8-19.6
12.4 7.1-20.7
Member unmarried couple
66.1 47.8-80.5
25.5 7.1-60.4
26.5 13.3-45.9
Education
Less than high school
49.9 37.6-62.1 ns
18.0 8.5-34.1 ***
14.3 8.2-23.7 *
High school
56.5 49.6-63.1
19.5 13.5-27.2
26.2 19.9-33.7
Some college 1-3 yrs
62.1 55.0-68.6
15.1 9.4-23.2
25.7 18.9-33.8
56

<10 Times in Past
Yr (n=1,240)
% 95 %CI P-value
54.2 47.9-60.5 **
43.4 38.9-47.9
30.6
56.0
54.7
50.3
56.3
39.8
32.5

17.9-47.2 ***
45.7-65.8
46.5-62.7
43.5-57.1
50.1-62.4
33.6-46.5
26.4-39.3

53.1
28.1
29.8
34.3
32.4

48.9-57.1 ***
16.2-44.2
17.7-45.6
18.9-53.8
13.9-58.6

54.1
44.9
40.4
40.4
55.5

49.8-58.5 **
37.4-52.8
33.2-48.1
31.5-49.9
34.2-74.9

37.8 24.6-53.0 *
41.2 33.6-49.3
52.7 44.8-60.5

College or more 4+ yrs
56.7 52.1-61.3
5.5 3.9-7.8
15.4 11.2-20.8
Employment status
Employed for wages
65.5 60.9-69.6 ***
14.6 9.9-20.9 ***
25.4 20.2-31.4 ***
Self-employed
48.6 37.9-59.3
6.3 1.9-18.3
15.3 8.0-27.1
Out of work
51.4 37.2-65.5
5.9 2.5-13.6
12.6 6.1-24.5
Homemaker
32.8 21.9-45.9
2.9 0.9-8.6
9.2 3.2-23.4
Student
25.7 11.2-48.6
6.8 0.9-35.5
0.3 0.0.2.1
Retired
58.3 53.6-62.8
20.3 15.0-26.8
28.9 23.5-35.2
Unable to work
55.6 43.8-66.9
22.7 12.9-36.8
21.7 13.1-33.7
Household income
<$25,000
46.2 39.1-53.6 **
11.9 7.6-18.1 ns
17.8 12.8-24.5 ns
$25,000 to <$35,000
57.2 43.8-69.6
19.3 10.1-33.8
29.9 18.6-44.4
$35,000 to <$50,000
63.9 53.6-73.1
13.8 6.7-26.4
33.4 21.6-47.8
$50,000 to <$75,000
69.9 61.1-77.4
29.4 17.3-45.2
24.8 16.7-35.2
>$75,000
61.9 56.7-66.8
11.1 6.7-17.7
20.1 14.7-26.7
MA Region
Western
59.5 51.2-67.4 **
19.3 10.4-33.0 *
23.1 16.1-31.9 *
Central
66.9 58.4-74.6
16.6 9.8-26.7
27.0 17.1-39.9
North East
59.9 51.9-67.3
9.3 4.8-17.2
22.4 15.8-30.8
Metro West
51.0 43.5-58.5
8.4 4.8-14.1
11.8 7.2-18.5
South East
58.7 51.5-65.6
20.2 13.1-29.9
26.6 19.6-35.1
Boston
42.8 33.9-52.2
5.9 2.8-12.0
15.1 9.5-23.2
Notes: 95% Confident Interval (CI). * p < 0.05, ** p < 0.01, *** p < 0.001, ns (Not Statistically Significant).
§
Past Year Gambling: Respondent said yes to any form of recreational gambling in 2013.
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51.7 46.7-56.8
58.0
41.1
45.9
26.3
21.3
42.3
40.6

52.9-62.9 *
30.5-52.6
31.2-61.6
16.4-39.4
8.2-44.9
37.1-47.7
26.9-55.9

33.7
40.2
52.6
61.2
55.6

26.0-42.4 ***
25.2-57.3
40.9-63.9
50.4-70.9
49.9-61.1

48.2
59.3
52.4
44.9
44.6
33.7

39.0-57.6 *
49.4-68.5
43.7-60.9
37.1-53.2
36.7-52.8
24.5-44.3

Table 5: Recreational Gambling, Behavioral and Mental Health Disorders by Gambling Frequency, 2013
All Types of Gambling§
2-3 Times a Week
1-4 Times a Month
<10 Times in Past Yr
(n=3,312)
(n=219)
(n=469)
(n=1,240)
Variable name
%
95 %CI P-value % 95 %CI P-value % 95 %CI P-value %
95 %CI P-value
Quality of Life
General Health Status
Excellent
52.1 45.2-59.0 ns
5.7 3.5-9.2 **
14.0 9.8-19.6 ns
46.4 38.9-54.1 *
Very good
62.9 57.2-68.3
11.0 6.5-18.1
24.7 18.3-32.4
55.5 49.1-61.6
Good
58.0 51.5-64.2
19.2 12.9-27.5
23.3 17.9-29.6
45.7 38.3-53.2
Fair
53.2 43.2-62.9
18.7 10.6-30.8
20.2 12.2-31.6
39.6 29.1-50.9
Poor
50.2 37.1-63.3
22.2 11.1-39.3
21.5 11.1-37.6
30.9 18.1-47.8
Days physical health
not good in past 30
days
57.4 53.0-61.7 ns
10.4 7.5-14.1 *
20.9 16.9-25.7 ns
49.2 44.4-54.0 *
None
60.3 53.9-66.4
16.3 9.7-26.3
22.3 16.9-28.9
50.9 43.7-58.1
14 Days or Less
50.0 41.4-58.7
21.5 14.0-31.4
16.9 10.9-25.2
34.4 25.1-44.9
More than 14 Days
Sleep Patterns
4 hours or less
48.3 33.2-63.7 **
15.2 5.2-36.7 ns
27.9 14.9-46.1 ns
26.8 13.8-45.5 ***
5 to 7 hours
61.9 57.7-66.1
14.9 10.9-19.9
20.8 17.0-25.1
54.4 49.5-59.2
8 or more hours
50.1 44.5-55.8
10.8 7.1-16.1
19.9 14.9-26.2
38.7 32.9-45.2
Behavioral Risk Factors
Tobacco use
Smoked at least 100
cigarettes in lifetime
Yes
66.5 61.7-71.1 ***
23.7 17.7-30.9 *** 28.1 22.8-34.1 **
56.3 50.5-61.9 ***
No
50.6 46.1-55.2
6.4 4.3-9.2
16.6 12.9-21.0
43.1 38.2-48.2
Smoking Status
Current
69.9 60.6-77.8 ***
30.2 17.9-45.9 *** 34.2 23.4-46.8 **
57.8 46.4-68.5 **
Former
64.5 58.9-69.8
19.5 14.1-26.3
24.8 19.5-30.9
55.5 48.9-61.9
58

Never

50.6 46.1-55.2

6.4

4.3-9.2

16.6 12.9-21.0

43.1 38.2-48.2

Alcohol consumption
Drank alcohol in the
last 30days
Yes
62.6 58.4-66.6 ***
15.8 11.6-21.2 ns
23.8 19.4-28.9 *
53.9 49.2-58.7
No
49.5 43.9-54.9
10.3 7.1-14.7
16.8 13.1-21.5
39.9 33.8-46.2
Binge Drinking
Yes
67.2 57.4-75.7 *
25.5 14.5-40.9 *
27.4 17.5-40.3 ns
57.1 45.7-67.7
No
55.2 51.7-58.7
10.6 8.3-13.5
19.6 16.5-23.1
46.5 42.6-50.6
Risky Driving
Seat belt use
Always, not at risk
56.3 52.7-59.8 ns
12.4 9.5-15.9 ns
19.2 16.2-22.5 ns
47.6 43.6-51.7
No
62.6 53.7-70.7
17.8 10.0-29.6
28.2 18.9-39.8
51.5 41.7-61.2
Obesity
Obese
Yes
69.6 63.9-74.8 ***
26.8 19.1-36.2 **
31.3 23.4-40.3 *
59.6 52.3-66.4
No
53.7 49.6-57.7
10.3 7.5-14.1
18.8 15.5-22.6
44.8 40.4-49.3
Mental Health
Days mental health not
good in past 30 days
14 days or less
58.6 51.3-65.5 ns
17.9 10.6-28.6 ns
16.5 11.7-22.8 ns
49.9 42.2-57.8
More than 14days
59.2 49.2-68.5
16.9 9.3-28.9
22.6 14.2-33.9
48.9 37.3-60.6
No
56.7 52.6-60.6
10.9 8.3-14.1
22.0 18.1-26.5
47.4 42.8-52.1
Notes: 95% Confident Interval (CI). * p < 0.05, ** p < 0.01, *** p < 0.001, ns (Not Statistically Significant).
Binge drinking: Defined as having 5 or more alcohol drinks at least once during the past 30 days.
Heavy drinking: Defined as having 60 or more alcoholic drinks in past month for men, 30 or more for women
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***

ns

ns

**

ns

Table 6. Bivariate Logistic Regression: Recreational Gambling, Associated Behavioral and Mental Health Disorders, 2013
Past Year Gambling § ≥2 Times a Week
1 – 4 Times a Month < 10 Times in Past Yr.
Demographic Characteristics
OR 95%CI P-value OR 95%CI P-value OR 95%CI P-value OR 95%CI P-value
Sex (Ref: Female)
Male
1.8 1.32-2.34 ***
4.7 2.77-7.82 ***
1.7 1.27-2.53 *
1.6 1.13-2.12 **
Age (Ref: 65-74yrs.)
18-24
0.3 0.13-0.52 ***
0.4 0.08-1.52 ***
0.0 0.00-0.05 *** 0.3 0.16-0.72 **
25-34
0.7 0.45-1.14 ns
0.1 0.02-0.30 ***
0.4 0.17-0.93 *
0.9 0.61-1.60 ns
35-44
0.7 0.50-1.09 ns
0.6 0.24-1.32 ns
0.3 0.18-0.66 *** 0.9 0.62-1.42 ns
45-54
0.8 0.55-1.10 ns
0.8 0.38-1.58 ns
0.8 0.47-1.33 ns
0.7 0.54-1.14 ns
55-64
0.6 0.46-0.89 **
1.0 0.55-1.88 ns
0.8 0.47-1.25 ns
0.5 0.35-0.74 ***
75+and older
0.5 0.31-0.63 ***
0.6 0.29-1.16 ns
0.6 0.34-0.99 ns
0.4 0.25-0.55 ***
Race (Ref: White Non-Hispanic)
Black Non-Hispanic
0.4 0.24-0.76 **
0.8 0.34-1.92 ns
0.5 0.25-1.10 ns
0.4 0.17-0.71 **
Hispanic
0.5 0.25-0.79 **
0.5 0.15-1.51 ns
0.7 0.33-1.52 ns
0.4 0.19-0.76 **
Asian
0.3 0.15-0.74 **
0.1 0.00-0.89 ***
0.1 0.02-0.23 *** 0.5 0.20-1.04 ns
Other
0.5 0.19-1.22 ns
0.1 0.03-0.37 ***
0.9 0.25-3.58 ns
0.4 0.14-1.27 ns
Marital status (Ref: Married)
Divorced/separated
0.9 0.66-1.24 ns
1.8 1.00-3.29 *
1.3 0.79-2.04 ns
0.7 0.48-0.99 *
Widowed
0.7 0.47-0.90 **
0.8 0.37-1.65 ns
0.9 0.53-1.45 ns
0.6 0.40-0.82 **
Never married
0.5 0.36-0.79 **
0.5 0.23-1.13 ns
0.5 0.23-0.87 *
0.6 0.37-0.88 **
Member unmarried couple
1.2 0.54-2.53 ns
2.1 0.46-9.87 ns
1.1 0.47-2.78 ns
1.1 0.43-2.57 ns
Education (Ref:+4 years College)
Less than high school
0.8 0.44-1.29 ns
3.8 1.47-9.57 ***
0.9 0.45-1.89 ns
0.6 0.29-1.09 ns
High school
0.9 0.70-1.38 ns
4.1 2.32-7.34 ***
1.9 1.17-3.27 **
0.7 0.45-0.96 *
Some college 1-3 yrs
1.2 0.88-1.76 ns
3.0 1.58-5.83 ***
1.9 1.11-3.26 *
1.0 0.71-1.51 ns
Employment status (Ref: Employed for
wages)
Self-employed
0.5 0.31-0.80 **
0.4 0.11-1.41 ns
0.5 0.24-1.16 ns
0.5 0.30-0.84 **
Out of work
0.6 0.30-1.03 ns
0.4 0.13-1.02 *
0.4 0.18-1.00 *
0.6 0.32-1.19 ns
60

Homemaker
Student
Retired
Unable to work
Household income (Ref: >$75,000)
<$25,000
$25,000 to <$35,000
$35,000 to <$50,000
$50,000 to <$75,000
MA Region (Ref: North East)
Western
Central
Metro West
South East
Boston
Physical Health Status
General Health Status (Ref: Excellent)
Very good
Good
Fair
Poor
Quality of Life
Sleep Patterns (Ref: 5 to 7 hours)
Less than 4 hours
8 or more hours
Behavioral Risk Factors
Tobacco use
Smoked at least 100 cigarettes in lifetime
(Ref: No)
Yes

0.3
0.2
0.7
0.7

0.14-0.46
0.06-0.50
0.56-0.96
0.39-1.10

***
***
*
ns

0.2
0.4
1.5
1.7

0.05-0.59
0.05-3.37
0.85-2.64
0.77-3.88

**
ns
ns
ns

0.3
0.0
1.2
0.8

0.09-0.93
0.00-0.06
0.79-1.81
0.41-1.60

*
***
ns
ns

0.3
0.2
0.5
0.5

0.14-0.49
0.06-0.60
0.39-0.72
0.26-0.95

***
**
***
*

0.5
0.8
1.1
1.4

0.36-0.76 ***
0.46-1.46 ns
0.67-1.76 ns
0.91-2.23 ns

1.1
1.9
1.3
3.4

1.06-4.71
1.05-6.53
0.46-3.08
1.11-6.25

ns
ns
ns
**

0.9
1.7
2.0
1.3

0.50-1.48
0.82-3.53
0.98-4.07
0.70-2.45

ns
ns
*
ns

0.4
0.5
0.9
1.3

0.26-0.63
0.26-1.11
0.53-1.49
0.77-2.06

***
ns
ns
ns

0.9
1.4
0.7
0.9
0.5

0.61-1.57 ns
0.83-2.21 ns
0.44-1.08 ns
0.61-1.47 ns
0.30-0.82 **

2.3
1.9
0.9
2.5
0.6

0.85-6.45
0.76-4.94
0.36-2.24
1.03-5.98
0.21-1.76

ns
ns
ns
*
ns

1.0
1.3
0.5
1.3
0.6

0.56-1.94
0.62-2.66
0.23-0.92
0.69-2.26
0.31-1.22

ns
ns
*
ns
ns

0.8
1.3
0.7
0.7
0.5

0.51-1.41
0.78-2.25
0.46-1.20
0.45-1.18
0.26-0.81

ns
ns
ns
ns
**

1.6
1.3
1.0
0.9

1.07-2.24
0.86-1.85
0.64-1.70
0.50-1.69

2.1
3.9
3.8
4.7

0.95-4.46
1.95-7.89
1.65-8.79
1.79-12.4

ns
***
**
**

0.6
0.6

0.29-1.10 ns
046-0.82 ***

1.0
0.7

1.9

1.46-2.56 ***

4.6

*
ns
ns
ns
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2.0
1.9
1.6
1.7

1.16-3.49
1.11-3.13
0.76-3.20
0.69-4.07

*
*
ns
ns

1.4
0.9
0.8
0.5

0.97-2.14
0.63-1.49
0.43-1.32
0.24-1.12

ns
ns
ns
ns

0.29-3.50 ns
0.39-1.24 ns

1.5
0.9

0.64-3.39 ns
0.62-1.46 ns

0.3 0.13-0.72 **
0.5 0.39-0.74 ***

2.64-7.86 ***

1.9

1.31-2.94 ***

1.7 1.25-2.31 ***

Smoking Status (Ref: Never)
Current
2.3 1.44-3.55 ***
6.4 2.89-13.9 *** 2.6 1.43-4.77
Former
1.8 1.31-2.39 ***
3.6 2.03-6.24 *** 1.7 1.09-2.52
Alcohol consumption
Drank alcohol in the last 30days (Ref: No)
Yes
1.7 1.28-2.26 ***
1.6 0.95-2.83 ns
1.5 1.04-2.30
Binge Drinking (Ref: No)
Yes
1.7 1.06-2.59 *
2.9 1.36-6.13 **
1.6 0.84-2.87
Risky Driving
Seat belt use (Ref: Always, not at risk)
No
1.3 0.87-1.92 ns
1.5 0.74-3.17 ns
1.7 0.95-2.89
Obesity
Obese (Ref: No)
Yes
1.9 1.45-2.68 ***
3.2 1.80-5.59 ***
1.9 1.24-3.11
Mental Health
Days mental health not good in past 30
days (Ref: No)
14 days or less
1.1 0.77-1.51 ns
1.8 0.91-3.52 ns
0.7 0.44-1.12
More than 14days
1.1 0.71-1.72 ns
1.7 0.79-3.54 ns
1.0 0.56-1.91
Notes: 95% Confident Interval (CI). * p < 0.05, ** p < 0.01, *** p < 0.001, ns (Not Statistically Significant).
§
Past Year Gambling: Respondent said yes to any form of recreational gambling in 2013.
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**
**

1.8 1.09-2.99 *
1.7 1.18-2.29 **

*

1.8 1.28-2.44 ***

ns

1.5 0.94-2.48 ns

ns

1.2

**

1.8 1.28-2.56 **

ns
ns

1.1 0.77-1.59 ns
1.2 0.64-1.77 ns

0.76-1.79 ns

Table 7. Multivariate Logistic Regression: Recreational Gambling, Associated Behavioral and Mental Health Disorders, 2013
Past Year Gambling§
≥ 2 Times a Week
1 – 4 Times a Month
< 10 Times in Past Yr.
OR 95%CI P-value OR 95%CI P-value OR 95%CI P-value OR 95%CI P-value
Demographic Characteristics
Sex (Ref: Female)
Male
1.8 1.35-2.44 ***
5.2 2.99-8.98 ***
1.8 1.19-2.69 **
1.6 1.11-2.15 **
Age (Ref: 65-74)
18-24
0.2 0.09-0.46 ***
0.1 0.03-0.38 ***
0.0 0.00-0.03 ***
0.3 0.13-0.73 **
25-34
0.6 0.38-1.07 ns
0.1 0.01-0.21 ***
0.4 0.16-0.79 *
0.8 0.48-1.40 ns
35-44
0.7 0.45-1.04 ns
0.8 0.33-1.67 ns
0.5 0.21-0.95 *
0.8 0.49-1.22 ns
45-54
0.7 0.48-1.00 *
0.7 0.32-1.64 ns
0.8 0.44-1.52 ns
0.7 0.44-1.20 ns
55-64
0.7 0.45-0.95 *
0.9 0.39-2.19 ns
0.9 0.49-1.56 ns
0.5 0.35-0.81 **
75+and older
0.6 0.37-0.84 **
0.9 0.38-1.99 ns
0.7 0.35-1.24 ns
0.5 0.29-0.75 ***
Education (Ref:+4 years College)
Less than high school
1.3 0.67-2.63 ns
4.1 1.49-11.3 **
1.8 0.76-4.12 ns
1.1 0.48-2.34 ns
High school
1.2 0.80-1.76 ns
4.8 2.33-9.98 ***
2.4 1.37-4.12 **
0.9 0.55-1.32 ns
Some college 1-3 yrs
1.4 0.96-2.13 ns
2.5 1.23-5.24 *
2.9 1.65-5.37 ***
1.2 0.77-1.84 ns
MA Region (Ref: North East)
Western
0.7 0.48-1.32 ns
1.7 0.66-4.42 ns
0.5 0.26-1.06 ns
0.7 0.42-1.27 ns
Central
1.1 0.64-1.78 ns
2.5 1.00-6.47 *
1.2 0.57-2.36 ns
1.1 0.61-1.86 ns
Metro West
0.6 0.33-0.93 *
0.9 0.33-2.46 ns
0.4 0.22-0.79 **
0.6 0.33-0.98 *
South East
0.7 0.44-1.13 ns
2.1 0.83-5.57 ns
0.7 0.35-1.23 ns
0.6 0.38-1.08 ns
Boston
0.4 0.24-0.65 ***
0.6 0.18-1.67 ns
0.5 0.26-1.08 ns
0.4 0.22-0.66 ***
Quality of Life
General Health Status (Ref: Excellent)
Very good
1.5 0.98-2.22 ns
1.3 0.56-2.79 ns
2.1 1.13-3.69 *
1.4 0.89-2.10 ns
Good
1.1 0.70-1.64 ns
1.9 0.91-4.30 ns
1.5 0.82-2.79 ns
0.9 0.57-1.47 ns
Fair
0.8 0.43-1.39 ns
1.5 0.56-3.96 ns
0.8 0.33-2.09 ns
0.7 0.35-1.34 ns
Poor
0.9 0.42-1.83 ns
2.5 0.57-11.3 ns
1.3 0.47-3.45 ns
0.6 0.24-1.41 ns
Sleep Patterns (Ref: 5 to 7 hours)
Less than 4 hours
0.6 0.33-1.24 ns
1.1 0.38-2.90 ns
1.6 0.67-4.04 ns
0.4 0.18-0.99 *
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8 or more hours
0.7 0.50-0.94 *
0.5 0.27-0.94 *
1.0 0.64-1.58 ns
Behavioral Risk Factors
Tobacco use
Smoked at least 100 cigarettes in lifetime
(Ref: No)
Yes
1.6 1.18-2.18 **
3.4 1.96-5.95 ***
1.5 0.98-3.13 ns
Alcohol consumption
Drank alcohol in the last 30days (Ref: No)
Yes
1.5 1.05-2.09 *
1.9 1.01-3.55 *
1.7 1.07-2.76 *
Binge Drinking (Ref: No)
Yes
1.4 0.85-2.41 ns
3.7 1.79-7.65 ***
0.89-3.43 ns
Risky Driving
Seat belt use (Ref: Always, not at risk)
No
1.1 0.76-1.72 ns
1.1 0.54-2.05 ns
1.8 0.98-3.13 *
Obesity
Obese (Ref: No)
Yes
1.7 1.21-2.41 **
2.2 1.16-4.13 *
1.3 0.77-2.17 ns
Mental Health Status
Day mental health not good in past 30days
(Ref: None)
14 days or less
1.2 0.79-1.71 ns
2.2 1.15-4.14 *
0.7 0.43-1.26 ns
More than 14 days
1.3 0.76-2.11 ns
1.2 0.52-2.68 ns
1.0 0.54-1.86 ns
Notes: 95% Confident Interval (CI). * p < 0.05, ** p < 0.01, *** p < 0.001, ns (Not Statistically Significant).
§
Past Year Gambling: Respondent said yes to any form of recreational gambling in 2013.
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0.7

0.46-0.93 *

1.5

1.09-2.18 *

1.5

0.99-2.14 *

0.6 0.64-1.38 ns

1.1

0.68-1.70 ns

1.8

1.21-2.65 **

1.2
1.3

0.79-1.83 ns
0.73-2.46 ns

CHAPTER 3
PATHOLOGICAL GAMBLING, CO-OCCURRING SUBSTANCE ABUSE AND
MENTAL HEALTH DISORDERS: HEALTHCARE SERVICE UTILIZATION
AND COSTS

Abstract
Introduction: This study focuses on the health care utilization patterns and costs
associated among pathological gamblers in Massachusetts who have co-occurring
substance abuse and mental health problems. Methods: Study data was derived from the
Massachusetts All-Payer Claims database which included files on medical and
pharmaceutical claims, provider, product and member eligibility data submitted from
2009 to 2013. Results: Study sample included 942 Massachusetts residents with a
principal or primary diagnosis of pathological gambling whom were included in the
analysis. A total of 219,944 medical and 529,747 pharmaceutical claims were submitted.
Overall, an average health care expenditure of $491.0 (95%CI 332.8-649.2) was
estimated for both medical and pharmaceutical claims within the study period. Study
results show that patients with pathological gambling are mostly male (70%; 95%CI
67.4-73.2); aged 45-54 years old (28.9%; 95%CI 26.1-31.9) and White Non-Hispanic
(15.2; 95%CI 13.4-18.1). The most common substance abuse disorders were drug abuse
(39.2%; 95%CI 23.3-45.4) and alcohol dependence (24.4%; 95%CI 19.4-30.2), while
anxiety (57.3%; 95%CI 54.4-60.2) and depression (21.9%; 95%CI 19.5-24.4) were the
most common mental health disorders. Individual psychotherapy and out-patient health
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care clinics were the most frequently used health care service and delivery setting
respectively. Discussion: These finding provide important to inform public policy
interventions aimed at addressing pathological gambling.

Key words: Pathological gambling, health care utilization patterns and costs.
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Introduction
Pathological gambling is a persistent and recurring problematic gambling
behavior characterized by the repeated failure to resist the impulses to gamble in spite of
its negative consequences (APA, 2013). Pathological gambling is now known as
pathological gambling. Estimates show that the past year prevalence of pathological
gambling in the United States is 0.3%, while lifetime prevalence is 0.6% (Kessler et al.,
2008). In 2012, an estimated 5.7 million individuals in the US required treatment for
disordered gambling (Marotta et al., 2014). Yet there is a dearth of literature of the health
care utilization and costs of health care services for disordered gambling.
Pathological Gambling and Co-occurring Conditions
Research suggests that pathological gambling is often associated with substance
abuse and mental health disorders but less is known about the behavioral health services
that clients engage in and the associated healthcare costs. Moreover, studies show a high
prevalence of harmful alcohol, substance use and nicotine dependence among
pathological gamblers (Black et al., 2013; Kessler et al., 2008; Morasco et al., 2006a;
Petry et al., 2005; Petry and Oncken, 2002). Results from a 2001-2002 national study
showed that 73.2% of pathological gamblers had an alcohol use disorder, 60.4% were
nicotine dependent, and 38.1% had an illicit drug use disorder (Petry et al., 2005).
Further, having an alcohol or drug dependence increased the odds of pathological
gambling almost 9 times (OR 8.8; 95%CI 2.5-31.1; p<0.05), while having an alcohol or
drug abuse disorder increased the odds of the onset of pathological gambling 5 times (OR
5.4; 95%CI 1.8-16.3; p<0.05) (Kessler et al., 2008).
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Mental health disorders including depression or mood disorders, anxiety,
personality disorders, and suicidality are also prevalent among pathological gamblers
(Kessler et al., 2008; Blanco et al., 2006; Petry et al., 2005). Studies show high lifetime
prevalence of personality (60.8%) and mood disorders (49.6%), anxiety (41.3%), and
major depression (40.0%) among pathological gamblers (Morasco et al., 2006a; Petry et
al., 2005). Having a panic disorder increased the odds of the onset of pathological
gambling almost 13 times (OR 12.6; 95%CI 5.4-29.5; p<0.05), while a major depressive
disorder increased these odds almost 7 times (OR 6.6; 95%CI 2.2-19.2; p<0.05) (Kessler
et al., 2008). Overall, 96% of pathological gamblers had or have had a problem with
another addictive or psychiatric disorder during their lifetime (Kessler et al., 2008).
Health Care Utilization among Pathological Gamblers
The behavioral health care utilization patterns among pathological gamblers are
understudied compared to incidents of co-occurring conditions. In general, estimates
show that about 90% do not seek treatment (Ladouceur et al., 2009). Gamblers who do
seek treatment, do so for co-morbidities related to gambling problems rather than the
disorders itself (Sullivan et al., 2000). Also, gamblers who seek treatment tend to have a
greater variety and intensity of psychological problems than those who do not seek
treatment (Shaffer and Korn, 2002). The percentage of pathological gamblers seeking
treatment is between 7-12% in the US, (Slutske, 2006). Overall, one in ten gamblers with
a lifetime diagnosis of gambling dependence seeks any type of problem gambling
treatment (Cunningham, 2005).
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With regard to specific types of services, research shows that 21.4% of lifetime
pathological gamblers seen by a psychiatrist, and 23.7% seen by some other mental
health professional received treatment for emotional or substance use problems but none
for gambling related problems (Kessler et al., 2008). Within healthcare settings, the use
of health care services is higher among pathological gamblers who are women, nonHispanic Black, single with an annual income less than $10,000 (Morasco et al., 2006b).
Estimates show a dramatic increase in the number of people who require
treatment for gambling problems in the US, from 2.6 million in 2010 to about 5.7 million
individuals in 2012 (Marotta et al., 2014, Marotta et al., 2011). A majority of individuals
with addiction disorders access state funded treatment (Mark et al., 2007). In 2012, less
than 1% (0.18%) of individuals with gambling disorders (i.e. 10,387 out of 5.7 million
individuals) estimated to require treatment each year was treated in state-funded problem
gambling programs (Marotta et al., 2014). Similar estimates (0.4% i.e. 10,930 out of 2.6
million) were obtained in 2010 (Marotta et al., 2011).
Health Care Expenditures
Substance abuse and mental health disorders constitute a significant proportion of
health expenditures in the US. Total expenditures on substance abuse treatment and
mental health services amounted to approximately $172 billion in 2009; more than half of
these health services were funded by federal and state funds (SAMHSA, 2014). National
spending from both public and private sources on substance abuse treatment and mental
health services are projected to increase $280.5 billion in 2020, with an average annual
growth of 4.6 from 2009 to 2020 (SAMHSA, 2014).
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In 2005, more than $207 billion was spent by the government on health care costs
for substance abuse disorders, average per capita spending on substance use disorders by
state was estimated at $122 (CASA, 2009). In 2014, about $31 billion was spent for the
treatment of substance abuse disorders in the US, 69% of this amount came from public
sources which include state and local governments, Medicare, Medicaid, and federal
grants while out-of-pocket expenditure and private insurance made up 9% and 16% of
total expenditure (SAMHSA, 2014).
Similarly, average estimates of per capita costs on mental health services were
approximately $120 in 2013 (Kaiser Family Foundation, 2015). In 2007, an estimated
$36.8 billion in direct medical costs, including expenditures on prescription drugs,
outpatient clinic visits, and hospitalizations for the treatment of anxiety and mood
disorders, approximately $1,374 per capita on average (Soni, 2010). Further, average per
capita spending in the same year on ambulatory services and prescription medicine for
depression was $991 and $742 respectively (Soni, 2012).
The economic burden of co-occurring medical conditions and mental health
disorders has been documented in the literature. Comorbid mental health disorders such
as depression and anxiety increase health care expenditures by more than 80% (Melek
and Norris, 2008). Further, patients with substance use disorders tend to utilize more
health care services than those without substance use disorders (French et al., 2000).
Patients with chronic medical conditions with any co-occurring mental health disorders
are almost three times (OR 2.54; 95%CI 1.14–5.63) more likely to be hospitalized
compared to those without a mental health disorder (Forgarty et al., 2008). The average
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total monthly expenditures per patient with a chronic condition are $505 and $651 higher
for co-occurring depression and anxiety disorders, respectively (Melek and Norris, 2008).
However, unlike substance abuse and mental health disorders, there is a dearth of
studies on the healthcare services utilization and costs of pathological gambling and cooccurring substance use and mental health disorders. National cost projections are likely
to be underestimations of the economic impact of substance and mental health disorders
given the dearth of literature on health care expenditure on pathological gambling. Also,
there appears to be an increase in the number of individuals who require pathological
gambling treatment services (Marotta et al., 2014; Marotta et al., 2011). Hence the need
to better understand trends in utilization of healthcare services and costs associated with
pathological gambling and co-occurring substance use and mental health disorders to
inform public policy.
Further, available research show associations between the accessibility to
gambling opportunities and the increased prevalence of gambling disorders, albeit
contradictory (Thomas et al., 2011; Bondolfi et al., 2008; Sévigny et al., 2008; Rush et
al., 2007); there is still the concern of the impact of the increased availability of gambling
opportunities on public health (Welte et al., 2015). In Massachusetts, the 2011 Expanded
Gaming Act allows the introduction of three casinos and one slot parlor in the state.
Casino gambling has been shown to have a higher risk of gambling pathology (Welte et
al., 2004a). Estimates show that 2.2% of the Massachusetts adult population had a
gambling disorder in 2013 (Marotta et al., 2014). These rates may likely rise with the
introduction of new gambling opportunities in the state (Williams et al., 2012; Pearce et
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al., 2008; Welte et al., 2004b). It is therefore critically important to understand the
relationship between pathological gambling and health care service utilization.
This study aims to fill the gap by examining the health care utilization and cost of
care for pathological gambling and co-occurring substance abuse and mental health
disorders in Massachusetts (MA). This information is crucial to understand type of health
care services utilized and associated costs for pathological gambling in the state to inform
policy and public health interventions in preparation for the introduction of new gambling
opportunities in the State. While the potential impact of the Expanded Gaming Act is
unknown, the prevalence of pathological gambling is expected rise particularly during the
period of initial exposure to the new gambling opportunities (Shaffer et al., 2004;
Volberg, 2002). Hence, research is required to define the magnitude of the burden of the
disorder, to inform the design of effective prevention and control initiatives, and
efficiently allocate state resources to address pathological gambling and co-occurring
conditions.
Data and Methods
This is a descriptive cross-sectional study of patients diagnosed with pathological
gambling (PG) using the International Classification of Diseases, Ninth Revision, (ICD-9
code 312.31) seeking care in MA. Study data were derived from the 2009 - 2013
Massachusetts (MA) Massachusetts All Payer Claims Database (APCD). The APCD is
the most comprehensive source of health claims data from public and private payers in
MA. This study used five files types from the APCD: medical and pharmaceutical claims,
provider, product and member eligibility data.
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The medical claim data include data for each health care facility and professional
service with dates of service and International Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM) diagnosis codes. Also available are facility claims
with ICD-9-CM procedure codes and discharge disposition. The pharmaceutical claims
include each outpatient prescription data, dispensing date, quantity and number of
therapy-days dispensed. All claims include charged and paid (i.e., reimbursed) amounts,
including patient deductibles, copayments, and/or coinsurance.
The member file includes information on patient demographics, age, gender and
relationship to subscriber. The provider file includes both service and subscribing
provider information such as name, specialty code, city, and zip code. The product file
consists of data on type of insurance plan – HMO, POS, Indemnity, and type of contract
– single of family coverage type as well as information on self funding.
The study sample included all patients with a principal or primary diagnosis of
pathological gambling (ICD-9-CM diagnosis code 312.31) in any year within the study
period. These included patients who had any medical or pharmaceutical claim submitted
for any substance use or mental health co-occurring condition in addition to their
diagnosis of pathological gambling. The data extraction procedure involved the initial
identification of only patients using principal, primary, admitting or discharge diagnosis
codes for pathological gambling. Only health claims submitted for any substance abuse
and mental health diagnosis for these individuals were subsequently included in the final
sample data.
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Healthcare utilization was defined as having at least one medical or
pharmaceutical claim which represented health service use and/or length of stay data on
physician office visits, any other outpatient office visits, emergency department (ED)
visits, hospitalizations and prescription use. Healthcare costs was estimated from data on
the Allowed Amount for reimbursements on prescriptions, physician office visits, other
outpatient office visits, emergency department visits, inpatient care, and all other
services. Allowed Amount is defined by APCD as the maximum amount contractually
allowed and payable for this claim line as defined by the carrier or its designee. The
Allowed Amount included patient out-of-pocket payments derived from data on coinsurance amount, deductible amount as well as insurance payments.
Patients diagnosed with a pathological gambling disorder were identified using
the MA APCD from 2009 through June 30, 2013. Direct health care services utilization
and costs analyses were estimated for each year. Univariate and bivariate analyses,
prevalence estimates, and 95% confidence intervals (CI) were performed to examine
patient socio-demographic factors, diagnosis and costs. All cost data were adjusted for
inflation to 2013 US dollars (using Consumer Price Index). Statistical analyses are
performed using STATA (StataCorp. 2013. Stat Statistical Software. Release 13. College
Station, TX, USA). The University of Massachusetts Institutional Review Board granted
study approval.
Results
Study dataset had a total of 981 unique patients with a principal or primary
diagnosis of pathological gambling from 2009-2013 and a total of 1,537,875 claims. The
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present analysis excluded patients who were less than 18 years and non-Massachusetts
residents. The final analytic sample included 942 unique patients and 634,774 claims.
A majority of patients with pathological gambling were males, this was consistent
across the different study years; the overall sample consisted of 70.4% (95%CI 67.473.2) males and 29.6% (95%CI 26.8-32.7) females (Table 1). Pathological gambling was
highest among patients aged 45-54 years old (28.9%; 95%CI 26.1-31.9). Also, while a
significant proportion of data on patient race/ethnicity is missing from the dataset;
pathological gamblers were predominately non-Hispanic Whites (15.2%; 95%CI 13.418.1). By county, the highest proportion of patients with pathological gambling residents
was from Middlesex County (24.7%; 95%CI 22.1-27.6). These trends in prevalence rates
were consistent across from 2009-2013.
The number of patients with co-occurring substance use and mental health
disorders increased over the study period, from 2009-2012 (Table 8). Overall, the most
common co-occurring substance abuse disorders were drug abuse (39.2%; 95%CI 23.345.4), alcohol dependence (24.4%; 95%CI 19.4-30.2) and drug dependence (17.6%; 13.322.9), while anxiety (57.3%; 54.4-60.2), depression (21.9%; 95%CI 19.5-24.4) and
adjustment/post traumatic stress disorder (8.9%; 95%CI 7.4-10.8) were the most common
mental health disorders. These trends were maintained for each study year.
There were a total of 219,944 medical claims. For health care service utilization
trends show that individual psychotherapy was the most used medical service (Table 9).
In 2009, 72.9% (95%CI 67.8-77.9) patients had an individual psychotherapy session,
68.6% (95%CI 64.0-73.1) in 2010, 69.2% (95%CI 65.1-73.3) in 2011, 66.1% (95%CI
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62.7-70.9) in 2012 and 78.6 (95%CI 70.6-86.7) in 2013. The prevalence of
hospitalizations remained fairly consistent over the study period; 1.7% (95%CI 0.2-3.1)
in 2009, 1.2% (95%CI 0.2-2.3) in 2010, 1.7% (95%CI 0.5-2.8) in 2011, 1.6% (95%CI
0.5-2.6) in 2012 and 2.9% (95%CI 0.4-6.2) in 2013. Similarly, the number of patients
who used the emergency room services was fairly consistent as well. Five patients used
the emergency room in 2009 (1.7%; 95%CI 0.2-3.1) and 2012 (1.0%; 95%CI 0.1-1.8),
while 4 patients did so in 2010 (0.9%; 95%CI 0.0-1.9) and 2011 (0.8%; 95%CI 0.0-1.6).
Further, there were a total of 529,747 pharmaceutical claims in the dataset. In
2009, 48.9% (42.9-54.9) of patients had a pharmaceutical claim, 58.4% (95%CI 53.563.4) in 2010, 64.3% (95%CI 59.8-68.9) in 2011, 65.2% (60.8-69.6) in 2012 and 62.0%
(95%CI 52.3-71.7) in 2013.
While a substantial amount of health provider entity codes were missing from the
dataset, several patterns of health care utilization was assessed. Health care providers
submitted a total of 184,785 claims in 2009. The more utilized health care delivery
settings were out-patient health clinics (n=50; 11.4%; 95%CI 8.4-14.4) and psychiatric/
mental health hospitals (n=36; 8.2%; 95%CI 5.6-10.8). In 2010, 110,149 claims were
submitted, with out-patient health clinics (n=40; 7.4%; 95%CI 5.2-9.7) and acute/subacute hospitals (n=39; 7.3%; 95%CI 5.1-9.5) as the most utilized health providers.
Similarly, out-patient health clinics (n=45; 7.2%; 95%CI 5.1-9.2 and n=58; 8.3%; 95%CI
6.3-10.4) and acute/sub-acute hospitals (n=53; 8.4%; 95%CI 6.3-10.6 and n=52; 7.5%;
95%CI 5.5-9.4) were mostly used in 2011 and 2012 with a total of 284,144 and 59,310
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claims submitted respectively. Further, acute/sub-acute hospitals (n=8; 7.2%; 95%CI 2.312.1) were the most used in 2013.
Table 10 represents the components of health care expenditures associated with
pathological gambling for each of the study years. Overall, total cost of care (i.e. derived
from both medical and pharmaceuticals claims) was estimated at $1,887,945, while total
average cost was $491.0 (95%CI 332.8-649.2) (in 2013 dollars). Study results show
slight increases in health related expenditure for pathological gambling and co-occurring
substance abuse and mental health disorders over time from 2009 – June 30, 2013.
Average health care expenditure decreased from 2009-2011 by more than 40%.
Discussion
While the prevalence of pathological gambling and associated co-occurring
conditions have been well researched (Momper et al., 2010; Grant et al., 2008; Kessler et
al., 2008), there is a dearth of literature on its impact of the disorder on health care
resources. Using a comprehensive APCD dataset from 2009- June 30, 2013, this study
evaluated behavioral and mental health care services use and expenditures associated
with a pathological gambling diagnosis co-occurring with mental health and substance
abuse disorders in Massachusetts. Study results show that patients with pathological
gambling represent a significant proportion of users of health care resources. Given the
increasing prevalence of gambling opportunities and the potential increase in gambling
disorders, this study provides important information on the estimation of the use of health
care resources among pathological gamblers.
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Consistent with other findings in the literature, study results show a higher
proportion of individuals with a diagnosis of pathological gambling were men (Kessler et
al., 2008; Chaput et al., 2007; Ladouceur et al., 2006). However, while previous studies
show women are more likely to utilize health care services than men (Najavits, 2010;
Morasco et al., 2006b); our study results show that men with pathological gambling made
up a higher proportion of health care users than women. These results are not
inconceivable since the prevalence of pathological gambling is higher in men in our study
population. Some other studies in the literature corroborate these findings (Toneatto and
Pillai, 2016; Buchner et al., 2015) report similar findings. Further, the average age of
patients with pathological gambling was between 40.4 - 48.5 years (Toneatto and Pillai,
2016; Bischof et al., 2013; Moracso et al., 2006b). The most frequent age group in our
study sample was 44-54 years old.
Patients with pathological gambling tend to suffer from serious co-occurring
conditions which may impact their diagnosis and treatment (Kessler et al., 2008; Fong,
2005; Petry, 2002). Studies assessing the challenges of diagnosing and treating mental
health disorders and co-morbidities identify overlapping symptoms leading to difficulties
in the identification and management of multiple conditions, and protracted recoveries
(Druss and Walker, 2011; Ryrie and McGowan, 1998). The most common substance
abuse and mental health disorders associated with pathological gambling include nicotine
dependence (63.0%), anxiety disorders (60.3%), and mood disorder (55.6%) (Kessler et
al., 2008). Similarly, among treatment seeking pathological gambling, mood, anxiety and
alcohol use disorders were common (Toneatto and Pillai, 2016). Our study results
corroborate these findings; drug abuse and alcohol dependence were the most common
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substance abuse disorders while anxiety and depression were the most common mental
health disorders over the study period. These findings emphasize the need for identifying
and treating individuals with mood and anxiety disorders which may be indicative of an
underlying pathological gambling disorder. Further, there is increasing evidence that
common co-occurring mental health disorders such as anxiety and mood disorders
precede gambling problems (Lorains et al., 2011; Kessler et al., 2008); this gives impetus
to the need for increased surveillance and treatment of these conditions as early detection
by health care providers can reduce the onset of pathological gambling (Reilly, 2012).
Patients with pathological gambling access the health care system through
multiple health care providers and settings. Individual psychotherapy was the most
common service utilized followed by group therapy. Another study also found that
individual therapy and group therapy were the most common treatment services utilized
by pathological gamblers (Najavits, 2010). Further, out-patient health care clinics,
acute/sub acute hospitals and psychiatric/mental health hospitals were the most frequently
use health care institution on our study. The use of different services (substance abuse
services, psychiatric services, in-patient care etc) and health care institutions (out-patient
health clinics, community health centers, ambulatory care, home care etc) is suggestive of
fragmented health care delivery which may affect the costs and quality of care provided.
Research provides evidence of the impact of fragmented care on costs and quality
of health care in the US, particularly for individuals with co-occurring behavioral and
mental health disorders (Melek et al., 2014; Croft and Parish, 2013). Better co-ordination
of health care services has been shown to improve both the quality of care and patient
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outcomes, as well as reduce health care costs (Druss et al., 2011; Unützer et al., 2008).
These findings have important implications for lowering health care costs. The
integration of medical and behavioral care is estimated to save $26-$48 billion annually
in general healthcare costs (Melek et al., 2014).
Overall, $491.0 was spent on average for the study period i.e. 2009-June 30,
2013. Our study results show small increases in average expenditures for patients with
pathological gambling from 2009-2011. Health care expenditure remains a cause for
concern, particularly in Massachusetts. Massachusetts residents utilize 50% more
outpatient services (MHPC, 2016) and the state has the highest per capita health care
expenditure rate than national averages (MHPC, 2013). In 2012, the state government
spent a total of $121,800,000 on substance abuse and $721, 300,000 on mental health
services, with a combined per capita expenditure of $129.9 (SAMHSA, 2013). These
estimates are likely to increase when private expenditures from both health insurance and
out-of-pocket estimates are included. Hence the need to identify measures that reduce the
growth of health care expenditure in the state.
To the best of our knowledge, this is the first study to describe health care costs
attributed to pathological gambling and co-occurring substance abuse and mental health
disorders. Given the dearth of detailed descriptive studies on costs of care associated with
pathological gambling, these study results provide important information to health care
providers and policy makers to better understand health care use of pathological gamblers
with co-occurring conditions to inform efficient resource allocation and improve patient
outcomes.
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Limitations
A number of limitations need to be considered when interpreting study results.
The study design is cross-sectional and thus provides no causal associations. As with
claims data, accuracy of diagnosis and procedure coding cannot be externally verified
and relies on provider accuracy (Schneeweiss and Avorn, 2005). Provider-submitted
claims are primarily for reimbursement purposes and do not provide information of the
clinical context such as severity of patient health conditions and treatment outcomes. For
this reason, analyses of associations with economic costs are limited to an overview of
costs in patients with pathological gambling. Moreover, claims payment amounts
represent transaction prices rather than the value of resources used which may
overestimate overall health care costs as different insurer employ varying payment
formulas (Riley, 2009). Also, prevalence rates of pathological gambling as well as cooccurring substance abuse and mental health disorders maybe underestimated and may
not be accurate diagnosis for the patients in our dataset (Thomas et al., 2005; Wancata et
al., 2000; Kelly et al., 2001). Hence, the use of claim-based ICD-9-CM codes may not
capture a complete clinical nature of the diagnosis due to underreporting or
underdiagnosis (Quan et al., 2002).
Other limitations specific to APCD databases include the inability to capture
complete Medicare data, particularly Medicare Part A and Part B as only information
from links to commercial supplemental policy data are available (Love et al., 2010).
Further, individuals covered by TRICARE for active duty service members and veterans,
Worker’s compensation plan as well as those under the Federal Employees Health
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Benefit Plan (FEHBP) are not included in the APCD database (CHIA, 2015). Thus our
analysis is missing a significant proportion of the population. Electronic medical records
have been shown to provide more accurate information than claims data (DeVoe et al.,
2011). Nevertheless, APCD database provides information on almost all insured
individuals in the state which makes it a crucial source of data to inform public policy.
Further, our study results cannot be generalized as administrative claims data are
commonly specific to group of individuals (Riley, 2009). In our case, the generalizability
of our results is limited to insured individuals in Massachusetts.
Finally, results of our cost analysis are limited by the health related expenditure
data included in our analysis. Only data for services and provider reimbursements from
all health claims submitted for patients with an ICD 9 diagnosis code for pathological
gambling were included in the analysis. This data was also restricted to health claims
ICD-9 codes for co-occurring substance abuse and/or mental health disorders. This
excludes other cost components which may have been part of the patients health service
use for their pathological gambling disorders. However, this is unlikely given that
individuals with pathological gambling rarely seek care for this disorder but for comorbidities related to gambling problems (Sullivan et al., 2000). Also, cost estimates
were derived from data on reimbursement amounts contractually allowed by the payer to
the provider. This excludes non-covered amounts for services which the payer determines
is above the plan limitations on this claim line and insurance beneficiary may have paid
for out-of-pocket. Thus, our results on health care expenditures reflect insurance
reimbursement rates and do not reflect true costs of services provided. These estimates
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are likely to be under estimates of costs of care associated with pathological gambling
and co-occurring substance abuse and mental health disorders.
Conclusion
The diagnosis of pathological gambling with co-occurring substance abuse and
mental health disorders are associated with considerable health care costs and service
utilization. Most importantly, individuals with pathological gambling and co-occurring
substance abuse and mental health disorders use a variety of health care services and
health care institutions which may be suggestive of fragmented care and have serious
implications for health care costs. Specifically, associated average cost of care was
estimated at $491.0 from 2009-2013. The anticipated increase in gambling opportunities
in Massachusetts, especially the introduction of casino gambling provide the impetus for
increased surveillance of gambling related problems as a measure of potential health cost
savings.
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Table 8: Characteristics of Patients with a Diagnosis of Pathological Gambling in MA (2009- June 2013)
Characteristic
Gender
Female
Male
Total
Age
18-24
25-34
35-44
45-54
55-64
65+
Total
Race/Ethnicity
Asian
Black/African American
White Non-Hispanic
Hispanic
Other
Unknown/Missing
Total
County
Barnstable
Berkshire
Bristol
Dukes
Essex
Franklin
Hampden
Hampshire
Middlesex
Nantucket
Norfolk
Plymouth
Suffolk
Worcester
Total
Fully Insured
Yes
No
Unknown
Total
Insurance Type

2009
n

%

82 27.7
194 70.3
276 100.0
5
33
66
91
65
16
276

95%CI
24.6-35.5
64.6-75.4

1.8
0.8-4.3
12.2 8.6-16.4
23.9 19.2-29.3
32.9 27.7-38.8
23.6 18.9-28.9
5.8
3.6-9.3
100.0

2010
n
%

95%CI

2011
n

%

97 25.2 21.1-29.8
288 74.8 70.2-78.9
385 100.0

129 30.3
297 69.7
426 100.0

15
3.9
47
12.2
84
21.8
117 30.4
93 24.2
29
7.5
385 100.0

20
49
86
120
107
44
426

2.4-6.4
9.3-15.9
17.9-26.2
25.9-35.2
20.4-28.9
5.1-10.4

95%CI
26.1-34.8
65.2-73.9

4.7 3.0-7.2
11.5 8.9-15.2
20.2 16.4-24.0
28.2 24.1-32.7
25.1 21.9-30.2
10.3 7.2-12.8
100.0

2012
n
%
139 30.6
315 69.4
454 100.0
19
42
98
127
115
53
454

3
8
20
33
22
14
100

3.0
0.9-9.1
8.0
4.0-15.4
20.0 13.2-29.2
33.0 24.4-42.9
22.0 15.7-32.4
14.0
7.6-21.3
100.0

37
3.9
125 13.3
205 21.7
272 28.9
212 22.5
91
9.7
942 100.0

2.9-5.4
11.3-15.7
19.2-24.5
26.1-31.9
20.9-25.4
7.7-11.5

0.0-1.6
0.2-2.0
13.8-20.7
0.9-3.5
2.7-6.5
72.1-79.9

0
1
12
0
6
81
100

0.0
0.0-0.0
1.0
0.1-6.9
12.0
6.8-20.1
0.0
0.0-0.0
6.0
2.7-12.9
81.0 71.9-87.6
100.0

2
8
143
11
35
743
942

0.2
0.9
15.2
1.2
3.7
78.9
100.0

0.1-0.9
0.4-1.7
13.4-18.1
0.4-1.7
2.7-5.1
76.3-81.3

1.8
0.9-3.5
2.2
1.3-4.3
11.9 9.2-15.2
0.0
0.0-0.0
9.3
6.9-12.3
1.1
0.5-2.6
7.1
5.2-10.1
3.1
1.8-5.2
24.0 20.3-28.2
0.0
0.0-0.0
12.1 9.6-15.7
10.8 8.2-14.0
7.9
5.4-10.3
8.8
6.3-11.6
100.0

3
2
17
0
10
0
5
3
25
0
18
8
6
3
100

3.0 0.9-9.1
2.0 0.5-7.8
17.0 10.8-25.8
0.0 0.0-0.0
10.0 5.4-17.8
0.0 0.0-0.0
5.0 2.1-11.6
3.0
0.9-9.1
25.0 17.4-34.6
0.0 0.0-0.0
18.0 11.6-26.9
8.0 4.0-15.4
6.0 2.7-12.9
3.0 0.9-9.1
100.0

16
17
119
1
97
11
70
24
233
0
121
81
63
89
942

1.7
1.0-2.8
1.8
1.1-2.9
12.6 10.7-14.9
0.1
0.0-0.8
10.3 8.5-12.4
1.2
0.7-2.1
7.4
5.9-9.3
2.6
1.7-3.8
24.7 22.1-27.6
0.0
0.0-0.0
12.9 10.9-15.1
8.6
6.9-10.6
6.7
5.3-8.5
9.5
7.7-11.5
100.0

4.1
2.7-6.5
9.2
7.1-12.5
21.9 18.2-25.9
27.9 24.0-32.3
25.3 21.3-29.3
11.6 8.8-14.7
100.0

1
0.2
2
0.7
75 16.5
10
2.2
19
4.2
346 76.2
454 100.0

2

8
10
54
0
42
5
32
14
109
0
55
49
36
40
454

11
8
54
0
44
9
37
6
101
0
42
41
27
46
426

110
36
130
276

39.9 34.2-45.8
13.0
9.5-17.6
47.1 41.2-53.0
100.0

186 48.3 43.3-53.3
111 28.8 24.5-33.6
88 22.9 18.9-27.3
385 100.0

228 53.5
116 27.2
82 19.3
426 100.0
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2.6
1.4-4.6
1.9
0.9-3.7
12.7 10.0-16.5
0.0
0.0-0.0
10.3 7.8-13.6
2.1 1.1-4.0
8.7 0.4-11.8
1.4 0.6-3.1
23.7 19.9-27.9
0.0 0.0-0.0
9.7 7.8-13.6
9.6 6.9-12.6
6.3 4.2-8.8
10.8 7.9-13.9
100.0
48.8-58.2
23.2-31.7
15.8-23.3

95%CI
26.8-32.7
67.4-73.2

1
0.2
0.0-1.7
2
0.5
0.1-1.7
64 15.0 12.4-19.3
7
1.6
0.5-2.8
20
4.7
3.0-7.2
332 77.9 73.7-81.6
426 100.0

8
2.1 1.2-4.4
7
1.8 0.9-3.8
47 12.2 9.5-16.2
0
0.0 0.0-0.0
32
8.3 5.9-11.5
8
2.1 1.0-4.1
30
7.8 5.5-10.9
6
1.6 0.9-3.8
105 27.3 22.8-31.7
0
0.0 0.0-0.0
54
14.0 10.9-17.9
25
6.5 4.2-9.2
24
6.2 3.9-8.8
39
10.1 7.5-13.6
385 100.0

Total
n
%
29.6
70.4
100.0

1
0.3
0.4-1.8
3
0.8
0.5-2.4
57
14.8 11.6-18.7
4
1.0
0.4-2.8
16
4.2
2.6-6.7
304 78.9 74.6-82.8
385 100.0

0.2-2.9
0.0-0.0
10.5-18.8
0.1-2.6
7.4-14.7
1.2-5.3
3.3-8.8
0.8-4.3
19.6-29.7
0.0-0.0
10.2-28.4
6.8-13.9
4.4-10.6
6.8-13.9

95%CI

279
663
942

0.0-0.0
0.5-3.8
12.1-20.8
0.2-2.9
1.9-6.6
72.9-82.8

0.7
0.0
14.1
0.4
10.5
2.5
5.4
1.8
24.3
0.0
13.8
9.8
6.9
9.8
100.0

26.5-35.0
64.9-73.5

2013
n
%

29
29.0 20.8-38.8
71
71.0 61.2-79.2
100 100.0

0
0.0
4
1.5
43 15.6
2
0.7
10
3.6
217 78.6
276 100.0

0
39
1
29
7
15
5
67
0
38
27
19
27
276

95%CI

235 51.8
127 27.9
92 20.3
454 100.0

47.2-56.3
24.0-32.3
16.8-24.2

49 49.0
27 27.0
24 24.0
100 100.0

39.2-58.9
19.1-36.7
16.5-33.5

435 46.2
228 24.2
279 29.6
942 100.0

43.0-49.2
21.6-27.1
26.8-32.6

Private
205 94.0 89.9-96.5
286 91.1 87.4-93.8 312 88.1 84.3-91.1
347 90.8
87.5-83.4
74
90.2 81.5-95.1 683 91.2
88.9-93.0
Public
13
6.0
3.5-10.0
28
8.9 6.2-12.6
42 11.9 8.9-15.7
35
9.2
6.6-12.5
8
9.8
4.9-18.5
66
8.8
6.7-11.1
Total
218 100.0
314 100.0
354 100.0
382 100.0
82 100.0
749 100.0
Most Common Co-occurring Conditions
Behavioral Disorders**
Alcohol Dependence
21 32.8
22.2-45.5
22 24.7 16.7-37.9
24 24.5 16.2-32.9
24 20.5 14.1-28.9
7
26.9 12.7-48.3
61 24.4 19.4-30.2
Drug Dependence
10 15.6
8.5-27.0
15 16.9 10.3-26.3
16 15.7 9.8-24.6
18 15.4
9.9-23.2
6
23.1 10.1-44.4
44 17.6 13.3-22.9
Alcohol Abuse
4
6.3
2.3-15.9
3
3.4
1.1-10.1
9
8.8 4.6-16.3
15 12.8
7.8-20.3
3
11.5
3.5-32.1
25 10.0
6.8-14.4
Drug Abuse
22 34.4
23.6-47.1
39 43.8 33.7-54.5
41 40.2 31.0-50.1
48
41.0 32.4-50.3
10 38.5 21.1-59.3
98 39.2 33.3-45.4
Tobacco Abuse
7
10.9
5.2-21.6
10 11.2 6.1-19.8
12 11.8 6.7-19.8
12
10.3 5.9-17.3
0
0.0
0.0-0.0
22
8.8
5.9-13.0
Total
64 100.0
89 100.0
102 100.0
117 100.0
26 100.0
250 100.0
Mental Health Disorders**
Anxiety
169 55.4
49.8-60.9
243 58.3 53.5-62-9
274 57.8 53.3-62.2
312 62.5 57.2-65.7
61
58.1 48.3-67.3
634 57.3 54.4-60.2
Depression
76 24.9
20.4-30.1
86 20.6 16.9-24.8
107 22.6 19.0-26.6
103 20.3 17.0-24.1
19 18.1 11.8-26.8
242 21.9 19.5-24.4
Bipolar Disorder
7
2.3
1.1-4.8
10
2.4
1.3-44
5
1.1 0.4-2.5
3
0.6
0.2-1.8
1
0.9
0.1-6.7
15
1.4
0.8-2.2
Mood Disorder
7
2.3
1.1-4.8
9
2.2
1.1-4.1
14
2.9 1.8-4.9
19
3.8
2.4-5.8
7
6.7
3.2-13.5
37
3.4
2.4-4.6
Adjustment/PTS Disorder
27
8.9
6.1-12.6
41
9.8
7.3-13.1
41
8.7 6.4-11.6
37
7.3
5.3-9.1
8
7.6
3.8-14.7
99 8.9
7.4-10.8
Other*
19
6.2
3.9-9.6
28
6.7
4.7-9.6
33
6.9 4.9-9.6
33
6.5
4.7-9.2
9
8.6
4.5-15.8
79 7.1
5.8-8.8
Total
305 100.0
417 100.0
474 100.0
507 100.0
105 100.0
1,106 100.0
*Includes Schizophrenia disorder, Impulse control disorder, Attention deficit disorder, unspecified non-psychotic disorder, Borderline personality disorder, Pervasive developmental disorders, Pain
disorder related to psychological factors
** Sample size may be larger than number of unique individuals due to some individuals having more than one co-occurring condition
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Table 9: Trends and Patterns of Health Care Service Utilization among Patients with Pathological Gambling in MA (2009 – June, 2013)
Healthcare Utilization - Number of Claims
(n = number of patients)
Medical Service (Total claims=219,944)
Medical Laboratory Diagnosis
Individual Psychotherapy
Group Therapy
Substance Abuse Services
Psychiatric Services
Hospitalizations
Emergency department
Total*
Pharmaceuticals (Total claims=529,747)
Have pharmaceutical claim
Yes
No

2009
#claims
1874
2808
485
260
152
11
42
5,605

n

%

5
1.7
218 72.9
31 10.4
27
9.0
8
2.6
5
1.7
5
1.7
299 100.0

183066 135
141

95%CI
0.2-3.1
67.8-77.9
6.9-13.8
5.8-12.3
0.8-4.5
0.2-3.1
0.2-3.1

48.9 42.9-54.9
51.1 45.2-57.0

2010
#claims
64
5863
550
425
319
53
28
7,302

n

%

95%CI

10
2.5 0.9-3.9
279 68.6 64.0-73.1
44 10.9 7.8-13.8
40
9.8 6.9-12.7
25
6.1 3.8-8.5
5
1.2 0.2-2.3
4
0.9 0.0-1.9
407 100.0

6680 225
160

58.4 53.5-63.4
41.6 36.6-46.5

2011
#claims

n

%

2012
#claims

n

%

147
4
0.8 0.0-1.6
10224 339 69.2 65.1-73.3
456 48
9.8 7.2-12.4
670 53 10.8 8.1-13.6
651 34
6.9 4.7-9.2
136856
8
1.7
0.5-2.8
48
4
0.8
0.0-1.6
149,052 490 100.0

170
46504
386
1081
1370
164
6958
56,633

14
2.8
344 66.1
41
8.1
59 11.7
44
8.7
8
1.6
5
1.0
515 100.0

282243 274
152

56545

64.3 59.8-68.9
35.7 31.1-40.2

Total
279 100.0
385 100.0
426 100.0
Health Care Setting (Total claims =639,774)
Academic/School based health center
325
2
0.5 0.2-1.1
112
1
0.1 0.1-0.6
192
5
0.8
Ambulance services
2821
7
1.6 0.4-2.8
630
5
0.9 0.1-1.7
478
9
1.4
Health clinic **
8127 50 11.4 8.4-14.4 10750
40
7.4 5.2-9.7
129738
45
7.2
Community health center
4921
8
1.8 0.6-3.1
1384
13
2.4 1.1-3.7
338
25
4.0
Acute/sub-acute hospital
3817 34
7.7 5.2-10.3
5750
39
7.3 5.1-9.5
6109
53
8.4
Chronic care hospital
18
1
0.2 0.2-0.7
16
2
0.4
0.1-0.9
214
1
0.2
Rehabilitation hospital
1453
5
1.1 0.1-2.1
431
7
1.3 0.3-2.3
413
7
1.1
Psychiatric/Mental health Hospital
546 36
8.2 5.6-10.8
571
21
3.9 2.3-5.6
1373
19
3.0
Veterans hospital
108
3
0.7 0.1-1.5
211
5
0.9 0.1-1.7
403
9
1.4
Emergency center
24
3
0.7 0.1-1.5
192
7
1.3 0.3-2.3
37
8
1.3
Ambulatory care center
257
4
0.9 0.0-1.8
208
2
0.4 0.1-0.9
1129
3
0.5
Health home/Nursing/Rest home
9085
9
2.1 0.7-3.4
2608
15 2.8 1.4-4.2
5770
19
3.0
Health care corporation
73
9
2.1 0.7-3.4
1611
19 3.5 1.9-5.1
232
25
4.0
Other***
153210 269 61.1 56.5-65.2 85675 362 67.3 63.3-71.3
137718
400 63.7
Total*
184,785 439 100.0
110,149 538 100.0
284,144 628 100.0
*Total sample size may be larger than number of unique individuals due to some individuals having more than unique medical claim
**Health clinic –Hospital based/ Stand-alone/Walk-in/urgent care; Community health center – General/Urgent care
***Other: Provider codes not available
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95%CI

0.1-1.5
0.5-2.4
5.1-9.2
2.5-5.6
6.3-10.6
0.1-0.5
0.3-1.9
1.7-4.4
0.5-2.4
0.4-2.2
0.1-1.1
1.7-4.4
2.5-5.6
59.9-67.5

64
66
848
255
7758
5
38
888
151
1
17
129
6517
42573
59,310

95%CI

2013
#claims

n

%

95%CI

1.3-4.1
62.7-70.9
5.6-10.3
8.7-14.2
6.1-10.9
0.5-2.6
0.1-1.8

25
931
116
119
100
61
0
1,352

2
1.9 0.7-4.7
81
78.6 70.6-86.7
6
5.8 1.2-10.4
7
6.8 1.9-11.7
4
3.9 0.9-7.7
3
2.9 0.4-6.2
0
0.0 0.0-0.0
103 100.0

296
158

65.2 60.8-69.6
34.8 30.4-39.2

1213

62
38

454

100.0

5
14
58
23
52
2
11
34
12
1
5
25
24
432
698

0.7
2.0
8.3
3.3
7.5
0.3
1.6
4.9
1.7
0.1
0.7
3.6
3.4
61.9
100.0

100
0.1-1.3
0.9-3.4
6.3-10.4
1.9-4.6
5.5-9.4
-0.1-0.7
0.7-2.5
3.3-6.5
0.8-2.7
-0.1-0.4
0.1-1.3
2.2-4.9
2.1-4.8
58.3-65.5

0
1
42
8
22
0
0
2
113
0
0
3
3
1191
1,385

0
1
4
1
8
0
0
2
4
0
0
2
2
87
111

62.0 52.3-71.7
38.0 28.3-47.7
100.0
0.0 0.0-0.0
0.9 -0.8-2.7
3.6 0.1-7.1
0.9 -0.8-2.7
7.2 2.3-12.1
0.0 0.0-0.0
0.0 0.0-0.0
1.8 -0.7-4.3
3.6 0.1-7.1
0.0 0.0-0.0
0.0 0.0-0.0
1.8 -0.7-4.3
1.8 -0.7-4.3
78.4 70.6-86.2
100.0

Table 10: Health Care Costs Associated with Pathological Gambling in MA (2009-June 2013)
Health Costs

All Costs†
Total costs
Mean costs
Medical Care
Total costs
Mean costs
Pharmaceutical
Total costs
Mean costs
Behavioral Health
Total costs
Mean costs
Mental Health
Total costs
Mean costs

Overall Total Health Care Expenditure (2009-2013): $1,887,945 (95%CI 1279709-2496182; n=3845)
Overall Mean Expenditure (2009-2013): $491.0 (95%CI 332.8-649.2)
2009
2010
2011
2012
2013
Amount ($) 95%CI
Amount ($) 95%CI
Amount ($) 95%CI
Amount ($) 95%CI
Amount ($) 95%CI
n=598
n=796
n=1,056
n=1238
n=157
283,442.4 201844.2-365040.6 395471.8 291711.1-499232.4 706,800.4 121367.3-1292234 424,710.2 332068.2-517352.1 77,520.5 33826.5-121214.5
473.9
337.5-610.4
496.8
366.5-627.2
669.3
114.9-1223.7
343.1
268.2-417.9
493.8 215.5-772.1
n=833
n=1024
n=798
n=710
n=102
397,893.0 295698.3-500087.7 423,063.7 326578.9-519548.5 597,364.3 13223.2-1181505
254,405.3 174782.1-334028.4 36,083.3 8328.2-63838.4
477.7
354.9-600.4
413.2
318.9-507.4
748.6
16.6-1480.6
358.3
246.2-470.5
353.8
81.7-625.9
n=552
n=550
n=680
n=540
n=36
264,994.9 186798.9-343190.9 323,437.7 229939.8-416935.6 261,913.7 183236.2-340591.1 155,490.7 110843.5-200137.9 28,983.4 1035.1-56931.8
480.1
338.4-621.7
588.1
418.1-758.1
385.2
269.5-500.9
287.9
205.3-370.6
805.1
28.8-1581.4
n=610
n=800
n=1060
n=1254
n=158
284,814.7 203184.3-366445.1 395,819.0 292047.0-499591.1 707,155.0 121721.0-1292589 427,043.2 334389.4-519697
77,610.3 33911.9-121308.5
466.9
333.1-600.7
494.8
365.1-624.5
667.1
114.8-1219.4
340.6
266.7-414.4
491.2 214.6-767.8
n=603
n=799
n=1059
n=1244
n=157
283,878.6 202264.7-365492.6 395,683.2 291913.3-499453.2 707,202.8 121769.6-1292636 425,660.4 333013.5-518307.2 77,520.5 33826.5-121214.5
470.8
335.4-606.1
495.2
365.4-625.1
667.8
114.9-1220.6
342.2
267.7-416.7
493.8
215.5-772.1

* All expenditure data have been adjusted for inflation (in 2013 US Dollars)
** n = count of unique patients for which a reimbursed claim was submitted
†Number of unique patients with either a medical or pharmaceutical claim
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CONCLUSION
The overall objective of this dissertation is to provide a baseline analysis of
gambling and co-occurring behavioral and mental health disorders in Massachusetts prior
to the introduction of new gambling opportunities. Specifically, it aims to increase the
awareness of health risks associated with recreational gambling as well as health care
utilization and costs of care associated with pathological gambling. A better
understanding of risk factors and population groups at increased risk of gambling related
health disorders is critical for the design and implementation of public health policy
interventions.
Study results from paper I and II provide evidence of associations between
recreational gambling behavioral and mental health disorders. In particular, these cooccurring conditions are prevalent among recreational gamblers with a higher level of
gambling involvement measured by frequency of gambling. Also, the odds of having
these co-occurring disorders particularly substance use and abuse increase with gambling
frequency. These results demonstrate that the overall assessment of recreational gambling
tends to obscure health risks and that gambling frequency is an important indicator of the
risk of gambling related problems.
Paper III shows that patients with pathological gambling and co-occurring
conditions encounter the health care system through multiple providers and
institutions/settings which may be suggestive of fragmented health care. While this study
is exploratory, these results have important implications for the quality of care these
patients receive. Further, this study shows pathological gambling and co-occurring
substance abuse and mental health disorders constitute a significant proportion of health
100

care expenditure in the state. Approximately $1.9 million in total and $491.0 (in 2013 US
dollars) on average, was spent on health care related expenses for individuals with this
disorder and co-occurring conditions in Massachusetts from 2009 –June 30, 2013.
Results from this dissertation have important public health implications and
provide information to better understand the risk factors and population groups at
increased risk of behavioral health disorders in Massachusetts. Given the concern for the
potential for an increase in problem gambling with the introduction of new gambling
opportunities, information on health care utilization and costs are important to inform the
efficient allocation of state resources. This study highlights the need to ensure continued
surveillance to identify individuals with the risk of developing gambling disorders and
consequently lower associated health care expenditures of treating pathological gambling.
Early detection of gambling-related problems may serve as a cost saving measure.
Further, these results provide critical information to inform the recently released
MA Strategic Plan to mitigate harms associated with gambling in the state. The 2016 MA
Strategic Plan emphasizes the need for the continuum of services and efficient use of
funds designated to prevent and address problem gambling and related conditions. In
particular, results of this dissertation shows that the level of gambling involvement rather
than the overall assessment of gambling participation, is a better proxy indicator for
identifying individuals at risk of transitioning from recreational to problem gambling.
This information is critical to inform the design of prevention strategies proposed in the
Plan to mitigate gambling related harm. Also, results on the health care utilization and
costs provide a description of the multiple providers and health care settings among
patients with pathological gambling which can serve as a preliminary analysis to better
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understand ways to co-ordinate treatment services for problem gambling and cooccurring conditions. This has important implications in ensuring the quality of care
provided as well as reducing health care costs associated with gambling related problems.
Bearing in mind the number of limitations to this study, future studies can build
upon the analysis provided here. In particular, for paper I and II, analyses were restricted
to overall gambling participation and gambling frequency. Future research can assess
associations between recreational gambling and co-occurring conditions by type of
gambling activity. Also, future studies can use these baseline for comparison purposes to
assess the impacts of the new gambling opportunities in the state. Paper III provides a
description of the health care services and costs associated with pathological gambling.
Future studies should focus on providing a more comprehensive assessment of associated
health care costs for the different services and providers used by pathological gamblers.
Also, studies with a focus on the frequency of health care use will provide further
clarification on factors that drive utilization and costs.
Nevertheless, this dissertation provides evidence of health risks associated with
recreational gambling as well as a description of health care utilization and costs of
pathological gambling. The data from this study should stimulate public health debate
and increase awareness towards gambling and co-occurring disorders among policy
makers, stakeholders, research community, and the health workforce in the
Commonwealth. This will inform public health interventions to prevent and address
gambling related problems.

102

BIBLIOGRAPHY
Abbott, M.W., and Volberg, R.A. (2000). Taking the pulse on gambling and problem
gambling in New Zealand: A report on phase one of the 1999 national prevalence survey.
Wellington: Department of Internal Affairs.
American Psychiatric Association. (2013). Diagnostic and Statistical Manual of Mental
Disorders (5th ed. revised). American Psychiatric Association: Washington, DC.
Barry, D. T., Maciejewski, P. K., Desai, R. A., & Potenza, M. N. (2007). Income
differences and recreational gambling. Journal of Addiction Medicine, 1(3), 145–153.
Currie, S. R., Hodgins, D. C., Wang, J., El‐Guebaly, N., Wynne, H., & Chen, S. (2006).
Risk of harm among gamblers in the general population as a function of level of
participation in gambling activities. Addiction, 101(4), 570-580.
Desai, R. A., Desai, M. M., & Potenza, M. N. (2007). Gambling, health and age: data
from the National Epidemiologic Survey on Alcohol and Related Conditions. Psychology
of Addictive Behaviors, 21(4), 431–440
Desai, R. A., Maciejewski, P. K., Dausey, D. J., Caldarone, B. J., & Potenza, M. N.
(2004). Health correlates of recreational gambling in older adults. American Journal of
Psychiatry, 161(9), 1672-1679.
El-Guebaly, N., Patten, S. B., Currie, S., Williams, J. V., Beck, C. A., Maxwell, C. J., &
Wang, J. L. (2006). Epidemiological associations between gambling behavior, substance
use & mood and anxiety disorders. Journal of Gambling Studies, 22(3), 275-287.
Franco, C. A., Maciejewski, P. K., & Potenza, M. N. (2011). Past-year recreational
gambling in a nationally representative sample: Correlates of casino, non-casino, and
both casino/non-casino gambling. Psychiatry Research, 188(2), 269-275.
Hing, N., Breen, H., & Gordon, A. (2012). A case study of gambling involvement and its
consequences. Leisure Sciences, 34(3), 217-235.
Kessler, R. C., Hwang, I., LaBrie, R., Petukhova, M., Sampson, N. A., Winters, K. C., &
Shaffer, H. J. (2008). DSM-IV pathological gambling in the National Comorbidity
Survey Replication. Psychological Medicine, 38(09), 1351-1360.
LaPlante, D. A., Gray, H. M., Bosworth, L., & Shaffer, H. J. (2010). Thirty years of
lottery public health research: Methodological strategies and trends. Journal of Gambling
Studies, 26(2), 301-329.
103

Ledgerwood, D. M., & Petry, N. M. (2006). Psychological experience of gambling and
subtypes of pathological gamblers. Psychiatry Research, 144(1), 17-27.
Lee, C. K., Chung, N., & Bernhard, B. J. (2013). Examining the Structural Relationships
Among Gambling Motivation, Passion, and Consequences of Internet Sports
Betting. Journal of Gambling Studies, 1-14.
Liu, T., Maciejewski, P. K., & Potenza, M. N. (2009). The relationship between
recreational gambling and substance abuse/dependence: data from a nationally
representative sample. Drug and Alcohol Dependence, 100(1), 164–168.
Lorains, F. K., Cowlishaw, S., & Thomas, S. A. (2011). Prevalence of comorbid
disorders in problem and pathological gambling: systematic review and meta‐analysis of
population surveys. Addiction, 106(3), 490-498.
Momper, S. L., Delva, J., Grogan-Kaylor, A., Sanchez, N., & Volberg, R. A. (2010). The
association of at-risk, problem, and pathological gambling with substance use,
depression, and arrest history. Journal of Gambling Issues, 7–32.
Morasco, B. J., vom Eigen, K. A., & Petry, N. M. (2006). Severity of gambling is
associated with physical and emotional health in urban primary care patients. General
Hospital Psychiatry, 28(2), 94–100.
Pantalon, M. V., Maciejewski, P. K., Desai, R. A., & Potenza, M. N. (2008). Excitementseeking gambling in a nationally representative sample of recreational gamblers. Journal
of Gambling Studies, 24(1), 63–78.
Parhami, I., Mojtabai, R., Rosenthal, R. J., Afifi, T. O., & Fong, T. W. (2014). Gambling
and the onset of comorbid mental disorders: a longitudinal study evaluating severity and
specific symptoms. Journal of Psychiatric Practice, 20(3), 207–219.
Pietrzak, R. H., Morasco, B. J., Blanco, C., Grant, B. F., & Petry, N. M. (2007).
Gambling level and psychiatric and medical disorders in older adults: results from the
National Epidemiologic Survey on Alcohol and Related Conditions. The American
Journal of Geriatric Psychiatry, 15(4), 301–313.
Petry, N. M., Stinson, F. S., & Grant, B. F. (2005). Comorbidity of DSM-IV pathological
gambling and other psychiatric disorders: results from the National Epidemiologic
Survey on Alcohol and Related Conditions. Journal of Clinical Psychiatry 66(5): 564574
Petry, M.N. and Oncken, C. (2002). Cigarette smoking is associated with increased
severity of gambling problems in treatment-seeking gamblers. Addiction, 97:745-753

104

Phillips, J. G., Ogeil, R., Chow, Y. W., & Blaszczynski, A. (2013). Gambling
involvement and increased risk of gambling problems. Journal of Gambling
Studies, 29(4), 601-611.
Pietrzak, R. H., Morasco, B. J., Blanco, C., Grant, B. F., & Petry, N. M. (2007).
Gambling level and psychiatric and medical disorders in older adults: results from the
National Epidemiologic Survey on Alcohol and Related Conditions. The American
Journal of Geriatric Psychiatry, 15(4), 301–313.
Potenza, M. N., Maciejewski, P. K., & Mazure, C. M. (2006). A gender-based
examination of past-year recreational gamblers. Journal of Gambling Studies, 22(1), 41–
64.
Potenza, M. N., Steinberg, M. A., McLaughlin, S. D., Rounsaville, B. J., & O'Malley, S.
S. (2000). Illegal behaviors in problem gambling: analysis of data from a gambling
helpline. Journal of the American Academy of Psychiatry and the Law Online, 28(4),
389-403
Rodgers, B., Caldwell, T., & Butterworth, P. (2009). Measuring gambling
participation. Addiction, 104(7), 1065-1069.
Sevigny, S., Ladouceur, R., Jacques, C., & Cantinotti, M. (2008). Links between casino
proximity and gambling participation, expenditure, and pathology. Psychology of
Addictive Behaviors, 22(2), 295.
Shaffer, H. J., & Korn, D. A. (2002). Gambling and related mental disorders: A public
health analysis. Annual Review of Public Health, 23(1), 171-212.
Shaffer, H. J., & Hall, M. N. (2001). Updating and refining prevalence estimates of
disordered gambling behaviour in the United States and Canada. Canadian Journal of
Public Health, 92(3), 168.
Stucki, S., & Rihs-Middel, M. (2007). Prevalence of adult problem and pathological
gambling between 2000 and 2005: An update. Journal of Gambling Studies 23:245-257.
Thomas, A. C., Bates, G., Moore, S., Kyrios, M., Meredyth, D., & Jessop, G. (2011).
Gambling and the multidimensionality of accessibility: More than just proximity to
venues. International Journal of Mental Health and Addiction, 9(1), 88-101.
Welte, J. W., Barnes, G. M., Tidwell, M. C. O., Hoffman, J. H., & Wieczorek, W. F.
(2014). Gambling and problem gambling in the United States: Changes between 1999
and 2013. Journal of Gambling Studies, 1-21.
Welte, J. W., Barnes, G. M., Tidwell, M. C. O., & Hoffman, J. H. (2011). Gambling and
problem gambling across the lifespan. Journal of Gambling Studies, 27(1), 49–61
105

Welte, J. W., Barnes, G. M., Wieczorek, W. F., Tidwell, M. C., & Parker, J. (2002).
Gambling participation in the US—results from a national survey. Journal of Gambling
Studies, 18(4), 313-337.
Welte, J., Barnes, G., Wieczorek, W., Tidwell, M. C., & Parker, J. (2001). Alcohol and
gambling pathology among US adults: prevalence, demographic patterns and
comorbidity. Journal of Studies on Alcohol, 62(5), 706-712.
Williams, R. J., Volberg, R. A., & Stevens, R. M. (2012). The population prevalence of
problem gambling: Methodological influences, standardized rates, jurisdictional
differences, and worldwide trends. Ontario Problem Gambling Research Centre.
Yip, S. W., Desai, R. A., Steinberg, M. A., Rugle, L., Cavallo, D. A., Krishnan‐Sarin, S.,
& Potenza, M. N. (2011). Health/Functioning Characteristics, Gambling Behaviors, and
Gambling‐Related Motivations in Adolescents Stratified by Gambling Problem Severity:
Findings from a High School Survey. The American Journal on Addictions, 20(6), 495508.

106

